Taxonomy of Nematodes Associated with Indira Gandhi Canal Command Area by Sultana, Razia
TAXONOMY OF NEMATODES ASSOCIATED WITH 




Vr , ;^>THESIS ^ A 
SUBMITTED FOR THE AWARD OF THE DEGREE OF 
iBottor of ^I)tlo!^apt)p 
Mi< (J '" 
BY 
RAZIA SULTANA 
DEPARTMENT OF ZOOLOGY 
AUGARH MUSLIM UNIVERSITY 
ALIGARH (INDIA) 
2010 
Despite their ricii biodiversity, many freshwater ecosystems of the country are least surveyed. 
Therefore, in view of the looming threat due to habitat destruction and pollution, there is an 
urgent need of taxonomic surveys to facilitate species inventory of largely unexplored Indian 
habitats. The present taxonomic work has been, therefore, planned in view of the meager 
information available on the Indian aquatic nematodes in general and of Indira Gandhi Canal 
Command Area, Rajasthan in particular. For the study, soil/water samples were collected and 
processed using Cobb's sieving and decantation and modified Baerman's funnel techniques. The 
extracted nematodes were later fixed, dehydrated and mounted in anhydrous glycerol on glass 
slides using wax method. Measurements were made with the ocular micrometer while the 
drawings were made and photographs taken using a drawing tube and a digital Camera Olympus 
C-3030, respectively, both mounted on Olympus DIC microscope BX-51. 
During the tenure of work, few species procured from aquatic samples of other states, have 
also been published (reprints attached); while one genus, seventeen species found new to 
science along with six species reported for the first time from India, have been described and 
illustrated in the present thesis. These nematode species belong to seven families viz., 
Cephalobidae, Rhabditidae, Cylindrolaimidae, Rhabdolaimidae, Cyatholaimidae, 
Prismatolaimidae and Tripylidae under seven superfamilies Cephaloboidea, Rhabditoidea, 
Araeolaimoidea, Haliplectoidea, Cyatholaimoidea, Prismatolaimoidea and Tripyloidea which 
further belong to six suborders Cephalobina, Rhabditina, Araeolaimina, Cyatholaimina, 
Tobrilina and Tripylina and four orders Rhabditida, Chromadorida, Araeolaimida and 
Triplonchida. 
A brief account of the species selected for the present study, is given hereunder. 
A. Order: Rhabditida (Orley, 1880) Chitwood, 1933 
1. Suborder: Cephalobina Andrassy, 1974 
Superfamily: Cephaloboidea Filipjev, 1934 
Family: Cephalobidae Filipjev, 1934 
Subfamily: Cephalobinae Filipjev, 1934 
Genus: Eucephalobus Steinefj 1936 
Species: Eucephalobus oxyuroides (de Man, 1876) Steiner, 1936 
The present population is first report of E. oxyuroides from India that conforms well in 
morphological details to the earlier populations. E. oxyuroides has been observed to show 
distinct sexual dimorphism in the tail terminus, hence an emended diagnosis of the species has 
been proposed. 
DIAGNOSIS (EMENDED) 
Gonochoristic species showing sexual dimorphism in tail with terminal mucro present in 
males and indistinct in females. Body small-sized and slightly ventrally arcuate; lips conical with 
raised sensilla; cheilostom rod-shaped; metastegostom with a small dorsal tooth; female ovary 
with club-shaped distal end containing germ cells in cluster; vagina simple, anteriorly directed; 
ventral tail annules 28-33; males with laterally reflexed testis; club-shaped distal end having a 
cluster of germ cells; spicules slender with indistinct shoulder or ventral process and with four 
pairs of genital papillae. 
Species: Eucephalobus hooperi Mar\nav\-?di\m'\?,ano, 1967 
Eucephalobus hooperi Marinari-Palmisano, 1967 has been reported for the first time from 
India. The present population conforms well to E. hooperi Marinari-Palmisano, 1967 in most 
morphological and morphometric characteristics. The differences with E. oxyuroides (de Man, 
1876) Steiner, 1936 have been enumerated by revising the diagnosis of species. 
DIAGNOSIS (EMENDED) 
Gonochoristic species. Body small-sized and usually C-shaped; lips conical with raised 
sensilla; cheilostom rod-shaped; metastegostom with a prominent dorsal tooth; stoma markedly 
angular at level of dorsal tooth; female ovary with a flexure and a cylindrical distal end 
containing germ cells in single row or alternately arranged; vagina thick-walled and sclerotised, 
at right angle to main body axis; ventral tail annules 21-25, males having ventrally reflexed 
testis with cylindrical distal end containing single row of germ cells; spicules with rounded 
capitula, a distinct shoulder, ventral triangular process and five pairs of genital papillae. 
Subfamily: Acrobelinae Thome, 1937 
Genus: Acrobeles von Linstow, 1877 
Species: Acrobeles mariannae Andrassy, 1968 
The present population is the first report o^Acrobeles mariannae Andrassy, 1968 from India. 
The present specimens conform well to the species in most morphological details. However, few 
minor differences were noticed that can be attributed to intraspecific variations. The present 
specimens showed an anteriorly-placed secretory-excretory pore as a customary to the species, 
but the pore seems to be flanked by two thickened pieces. Some other differences in the present 
population include: a narrower body at pharyngeal end (2.2-2.3 times vs 1.8-2.0 times labial 
diam.), smaller labial probolae (10-11 f^m vs 13-14 fim), and greater number of ventral tail 
annules (24-27 vs 15-23 as reported in A. mariannae apud Andvdissy, 1984). 
Genus: Cervidellus Thome, 1937 
Species: Cervidellus capraeolus (De Ley, Geraert & Coomans, 1990) 
Bostr6m& De Ley, 1996 
Besides forming the first report, the present population conforms well to Cervidellus 
capraeolus (De Ley, Geraert & Coomans, 1990) Bostrom & De Ley, 1996 except few minor 
differences viz., narrower cuticular annules (1.5 i^m vs 1.9-2.2 ^m); shorter labial probolae (5-6 
^m vs 6-10 |xm); posteriorly located secretory-excretory pore (at 30-34 vs 24-26 annuli from 
anterior end); presence {vs absence) of post-uterine sac and indistinct phasmids {vs phasmids at 
about one fourth to one third of tail length in C. capraeolus apud Bostrom, 2000). 
Genus: Chiloplacus Thome, 1937 
Species: Chiloplacus tenuis Rashid & Heyns, 1990 
The population forms the first report of Chiloplacus tenuis Rashid & Heyns, 1990 from 
India. The minor differences observed in the present population are: relatively smaller 'a' (21.8-
26.5 vs 25.0-42.5) value compared to that given in the original description and smaller post-
uterine sac (2.1-2.9 vs 3.9-4.6 body diam. in C. tenuis apud Abolafm & Pefia-Santiago, 2003). 
Genus: Nothacrobeles Allen & Noffsinger, 1971 
Species: Nothacrobeles dissimilis sp. n. 
Nothacrobeles dissimilis sp. n. is characterised by smaller females and larger males having 
transversely annulated and punctated cuticle without longitudinal lines; bifurcated labial 
probolae with divergent prongs each having 5-6 similar outer and 4-5 inner tines with anterior 
most dissimilar and longer; lips in doublets separated by deep primary cephalic axils having long 
attenuated anterior margins and bearing two guard processes in centre; post-uterine sac smaller 
than corresponding body diam.; tail conoid with 17-19 ventral cuticular annules; males having 
spicules with hook-shaped, narrow capitula and parallel dorsal and ventral walls; and eight pairs 
of genital papillae. 
Species: Nothacrobeles neospatulatus sp. n. 
Nothacrobeles neospatulatus sp. n. is characterised by females having small body with thin 
cuticle devoid of punctations and longitudinal lines; labial probolae low, shallow, spatulate with 
smooth margins having basal ridge; cephalic probolae with smooth margins, primary cephalic 
axils with central guard processes; pharyngeal corpus longer than isthmus; 19-25 \xm long 
spermatheca; post-uterine sac usually more than one corresponding body diam. long; female tail 
mucronate with 12-14 ventral annules; males with ventrally arcuate spicules with slightly setoff 
capitula and vela; gubemaculum trough-shaped and six pairs of genital papillae. 
Germs'. Stegelleta ThoxnQ, 1938 
Species: Stegelleta jaisalmerensis sp. n 
Stegelleta jaisalmerensis sp. n. is characterised by small-sized females, slightly curved body; 
10-12 longitudinal lines; continuous lip region; labial probolae bifurcate at 45-50 % from 
anterior end with secondary bifurcations; secretory-excretory pore close to corpus base; post-
uterine sac about half of corresponding body diam.; tail with 13-17 ventral cuticular annules and 
absence of males. 
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Genus: Zeldia Thorne, 1937 
Species: Zeldia carita sp. n. 
Zeldia carita sp. n. is characterised by medium-sized females with smooth cuticle devoid of 
cuticular punctations; three lateral lines with outer ones crenate; labial probolae petal-shaped or 
lobe-like with a central concavity; cephalic probolae at primary cephalic axils with smooth 
margins and conical ends; cheilostom with two tooth-like processes; corpus distinctly wider than 
isthmus; ovary with a single flexure at its distal tip while extending beyond vulva; spermatheca 
greatly reduced; post-uterine sac smaller than corresponding body diam. and a conoid tail with 
17-19 ventral cuticular annules. 
2. Suborder: Rhabditina Chitwood, 1933 
Superfamily: Rhabditoidea Orley, 1880 
Family: Rhabditidae Orley, 1880 
Subfamily: Mesorhabditinae Andrassy, 1976 
Genus: Bursilla Andrassy, 1976 
Species: Bursilla quadripapillata sp. n. 
Bursilla quadripapillata sp. n. is characterised by gonochoristic individuals having small 
sized-body; transversely annulated, thin cuticle with five lateral lines; setoff lip region; rounded, 
distinctly separate lips each with setose sensilla; swollen pharyngeal corpus with very faint 
transverse ridges in lumen; absence of post-uterine sac; males with cephalated, slender, straight 
distally-fiised spicules; trough-shaped gubernaculum; rudimentary bursa and four pairs of genital 
papillae. 
Genus: Cruznema Artigas, 1927 
Species: Cruznema tripartitum (Unstow, l906)Zullini, 1982 
C. tripartitum (Linstow, 1906) Zullini, 1982 is a cosmopolitan species with a wide range of 
morphometric values. Therefore, no significant difference in linear as well as allometric values 
could be observed in the present population from the earlier described populations. 
B. Order: Araeolaimida De Coninck & Schuurmans Stekhoven, 1933 
3. Suborder: Araeolaimina De Coninck & Schuurmans Stekhoven, 1933 
Superfamily: Araeolaimoidea De Coninck & Schuurmans Stekhoven, 1933 
Family: Cylindrolaimidae Micoletzky, 1922 
Subfamily: Cylindrolaiminae Micoletzky, 1922 
Genus: Cylindrolaimus de Man, 1880 
Species: Cylindrolaimus opacus sp. n. 
Cylindrolaimus opacus sp. n. is characterised by females having small body; transversely 
annulated cuticle with indistinct lateral fields; presence of crystalloids and glandular bodies; 
outer labial sensilla small setose; stoma 3.0-3.5 labial diam. long; a pair of oblique muscle bands 
attached to anterior stoma; cylindrical pharynx with expanded basal part; cardia non glandular; 
intestinal sleeve surrounding basal pharyngeal part, female reproductive system with asymmetric 
ovaries, uterus without eggs; vagina with thickened, heavily sclerotised walls and absence of 
males. 
Superfamily: Haliplectoidea Chitwood, 1951 
Family: Rhabdolaimidae Chitwood, 1951 
Subfamily: Rhabdolaiminae Chitwood, 1951 
Genus: Mediolaimus gen. n. 
Diagnosis. Cuticle finely annulated. Lip sensilla papilliform. Amphidial apertures transverse slit-
like. Stoma tubular, with small cheilo- and gymnostom and long sclerotised tubular stegostom. 
Three teeth at anterior edge of stegostom. Dorsal tooth equal or slightly larger than sub ventral 
teeth. Pharynx cylindrical with an expanded basal bulb having thickened valve plates. Cardia 
small. Rectum short. Female reproductive system amphidelphic; ovaries outstretched. Tail 
elongate-conoid with hemispherical terminus without a pointed mucro. Caudal glands obscure, 
spinneret absent. 
-x^ c • * ' •> 
Species: Mediolaimus obtusicaudatus gen. n. sp. n. 
The new species is ciiaracterised by females having very small body, finely annulated thin 
cuticle, absence of somatic setae and longitudinal lines; indiscernible labial and cephalic sensilla, 
moderately cuticularised stoma with three equal-sized teeth at same level; pyriform basal bulb 
with moderately thickened valve plates; didelphic reproductive system having outstretched 
ovaries, tail terminus smooth hemispherical without any conical spinneret or papilla and caudal 
glands inconspicuous. 
Species: Mediolaimus clarus gen. n. sp. n. 
The new species is characterised by females having very small body, finely annulated thin 
cuticle, absence of somatic setae and longitudinal lines; indiscernible labial and cephalic sensilla, 
moderately cuticularised stoma with a prominent, relatively larger dorsal tooth and two fine 
subventral teeth at same level; pyriform basal bulb with thickened valve plates; didelphic 
reproductive system with outstretched ovaries, tail terminus smooth hemispherical with three 
terminal papilla and caudal glands inconspicuous. 
C. Order: Chromadorida Chitwood, 1933 
4. Suborder: Cyatholaimina De Coninck, 1965 
Superfamily: Cyatholaimoidea Filipjev, 1918 
Family: Cyatholaimidae Filipjev, 1918 
Subfamily: Cyatholaiminae Filipjev, 1918 
Genus: Achromadora Cohh, 1913 
Species: Achromadora careoseta sp. n. 
Achromadora careoseta sp. n. is characterised by medium-sized females lacking somatic 
setae; having transversely annulated, single cuticle with prominent dot-like punctations; amphids 
35-40% of corresponding body diam., located at middle to posterior half of stoma; dorsal tooth 
large at posterior to middle level of stoma; posterior genital branch larger than anterior; uterus 
usually accommodating two eggs; vagina small, thick-walled; vulval lips slightly elevated; large 
pre-rectum and absence of male. 
Species: Achromadora angulosa sp. n. 
Achromadora angulosa sp. n. is characterised by a smaller body; transversely annulated 
double cuticle with very faint dot-like punctations; sparse somatic setae; spacious stoma with a 
large dorsal and two smaller subventral teeth; reduced posterior female gonad, absence of intra-
uterine eggs; pre-rectum 1.6-2.0 times longer than rectum; males with ventrally curved angular 
spicules and three pre-cloacal supplements. 
Species: Achromadora subcorrugata sp. n. 
Achromadora subcorrugata sp. n. is characterised by gonochoristic individuals having small-
sized body; single transversely annulated and punctated cuticle, prominently annulated 
subcuticle; larger amphids at mid-stoma level; funnel-shaped, angular, compact stoma with a 
large dorsal and two smaller subventral teeth; pharyngeal bulb without thickened lumen; 
anterior genital branch larger than posterior one; pre-rectum very large, broad, clearly 
differentiated from rectum; male with cepalated spicules with globular capitula and very faint 
three pre-cloacal supplements. 
D. Order: Triplonchida Cobb, 1920 
5. Suborder: Tobrilina Tsalolikhin, 1976 
Superfamilies Prismatolaimoidea Micoletzky, 1922 
Family: Prismatolaimidae Micoletzky, 1922 
Subfamily: Prismatolaiminae Micoletzky, 1922 
Genus: Prismatolaimus de Man, 1880 
Species: Prismatolaimus neolacustris sp. n. 
Prismatolaimus neolacustris sp. n. is characterised by females having small and slender body 
with crystalloids; distinct somatic setae with 5-6 in cervical and 6 in tail region; stomal chamber 
sclerotised, 1.5-2.0 times longer than wide, with a dorsal tooth and no subventral teeth or 
denticulate ridge; amphids located at 2.4-2.6 stomal length from anterior end; small post-uterine 
sac and absence of male. 
6. Suborder: Tripylina de Man, 1876 
Superfamily: Tripyloidea de Man, 1876 
Family: Tripylidae de Man, 1876 
Subfamily: Tripylinae de Man, 1876 
Genus: Tripylina Brzeski, 1963 
Species: Tripylina librodonta sp. n. 
Tripylina librodonta sp. n. is characterised by females having medium-sized robust body; 
smooth cuticle; continuous lip region; six longer labial and four shorter cephalic setae in a single 
whorl at 6-7 |am from anterior end; stoma with a larger armed and a smaller unarmed pocket; 
dorsal tooth relatively robust than subventrals, at about same level; secretory-excretory pore 
obscure; pseudocoelomocytes fusiform; simple noncuticularised vagina and absence of males. 
Species: Tripylina cellinopia sp. n. 
Tripylina cellinopia sp. n. is characterised by females having glandular hypodermis; conical, 
elevated lip region with asymmetrical oral aperture; outer labial setae about one labial diam. 
long; stoma with elongated pocket having thickened dorsal wall; dorsal tooth robust anterior to 
two smaller subventral teeth; absence of pseudocoelomocytes; presence of a rudimentary post-
uterine sac occasionally and absence of male. 
Species: Tripylina latihystera sp. n. 
Tripylina latihystera sp. n. is characterised by females having medium-sized body with thin 
smooth, cuticle; glandular hypodermis; presence of crystalloids; outer labial sensilla half of 
labial diam. long; dorsal wall of stoma slightly thickened; subventral denticles minute, anterior to 
dorsal tooth; inconspicuous pseudocoelomocytes; presence of a conspicuously wide reproductive 
tract; refractive pieces associated with vagina and absence of male. 
Subfamily: Trischistomatinae Andrassy, 2007 
Genus: Trischistoma Cohh, 1913 
Species: Trischistoma longevulva sp. n. 
Trischistoma longevulva sp. n. is characterised by females having small and dorsally curved 
body; smooth, thin cuticle; continuous lip region; small outer labial and sub cephalic sensilla; 
relatively anteriorly placed dorsal tooth; indistinct amphids; mono-prodelphic gonad without 
post-uterine sac; a far posterior vulva and a small tail. 
Subfamily: Tobriliinae Andrassy, 1976 
Genus: Tobrilia Andrassy, 1967 
Species: Tobriliaparidentata sp. n. 
Tobrilia paridentata sp. n. is characterised by females having medium-sized body; smooth 
cuticle; slightly narrower lip region; six amalgamated lips with papilliform sensilla; oval-shaped 
amphids at a level posterior to base of stoma; stoma with a prominent dorsal tooth and equal-
sized subventral teeth; muscular cylindroid pharynx; secretory-excretory pore distinct, female 
reproductive system amphidelphic without intra-uterine retention of eggs and absence of males. 
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Freshwater biodiversity of our planet has rapidly declined in the last few decades mainly 
due to its overexploitation, destruction or degradation, water pollution, its flow modification 
and invasion by competent exotic species (Allan & Flecker, 1993, Naiman et al., 1995; 
Naiman & Turner, 2000; Jackson et al., 2001; Malmqvist & Rundle, 2002; Rahel, 2002; Postel 
& Richter, 2003; Revenga et al., 2005) and has been more threatened than terrestrial 
biodiversity (Sala et al., 2000). Fresh water makes about 0.01% of the world's water and 
approximately covers 0.8% of the Earth's surface (Gleick, 1996), yet this tiny fraction of 
global water supports almost 6% of all described species (Hawksworth & Kalin-Arroyo, 1995). 
Nematodes are the most abundant and one of the most diverse metazoa in aquatic 
sediments. Four out of every five multicellular animals on the planet are nematodes (Piatt, 
1994). Nematodes are by nature, aquatic organisms with 50% of species inhabiting marine 
environments. Majority of them are yet to be described and characterised. The remaining 50% 
species are continental inhabiting soil and freshwater habitats. In the soil, their aquatic 
requirements are met by the presence of water films around soil particles, whereas the animal 
and plant parasitic forms find water in the tissues or body fluids of the host. 
Nematodes in freshwater aquatic systems serve as a nutrient source for invertebrates, 
small vertebrates and fungi while the diet of these nematodes mainly comprises of bacteria, 
algae and fungi. Thus they play vital role in nutrient recycling with special reference to C: N 
mineralization. A considerable number of plant-parasitic nematodes are associated with aquatic 
plants, although the impact of their parasitism generally goes ignored. Nevertheless, the species 
that parasitise immersed agricultural crops (rice etc.) are well-characterised and considered 
extremely important pests world-wide. Further, the potential of these phytoparasitic nematodes 
can be utilised in the management and biological control of weeds (Gerber & Smart, 1987). 
Various nematode species respond differently to the changing conditions of environment 
(Bongers & Ferris, 1999) and their species composition differs in marine, brackish and 
fi"eshwater environments. Therefore, the degree and nature of change in the 
community structure ofnematodes may be an excellent indicator of perturbations. Some 
additional nematode characteristics of merit, include their ubiquity, high species richness, 
abundance, small size, short life span and a life cycle highly entrained to the environmental 
conditions. They can be easily cultured for bioassays and considered excellent models for 
biological studies. Some nematodes species can survive extremely dry, hot or cold climate by 
switching over to quiescence or cryptobiosis for an extended period of time. 
On the planet, nematodes are the second most speciose group of animals, trailing behind 
only the arthropods. The current conservative estimates suggest the number of nematode 
species to be about one million (Lambshead, 2004). More than 97% of them have not been 
inventoried and the total number currently known to science is over 27,000 with predominance 
of free-living species (Hugot, et al., 2001). Despite the multifaceted significance of nematodes, 
their taxonomic composition, and biogeography are largely unknown for many habitats due to 
their largely microscopic size. Their invisibility to the naked eye has largely played a negative 
role for a better understanding of their value in the environment. 
Due to their adaptability and competence in different environment types, nematodes exhibit 
great diversity in their structure, biology and behaviour. Nevertheless, they display a relatively 
conserved basic body plan representing an external cylinder (the body wall with cuticle, 
epidermis, somatic musculature) and an internal cylinder (the digestive system) separated by a 
pseudocoelomic cavity that functions as a hydrostatic skeleton. The pseudocoelom lodges in it, 
the secretory-excretory system comprising of renette cells or tubular excretory canals and the 
reproductive system representing tubular gonads with gonoducts. The aquatic nematodes, 
especially the fresh water forms, resemble their terrestrial counteiparts in most morphological 
characteristics barring some special features that have good adaptive value in aquatic 
environments. Most aquatic nematodes are gonochoristic with separate male and female 
individuals. Some species, however, lack males and reproduce either by parthenogenesis or by 
hermaphroditism (rare among freshwater nematodes, e.g., Chronogaster troglodytes). Females 
generally tend to be oviparous or ovoviviparous with eggs having spines or other anchoring 
devices to get hold of fixed objects against fast flowing waters. The cleavage is determinate 
and the post-embryonic growth involves molting in between four juvenile stages. The cuticle 
may be smooth or ornamented. The crystalline inclusions (crystalloids) in the bodies of fresh 
water monhysterids and enoplids are thought to be part of a detoxification mechanism for 
hydrogen sulphide. The oral aperture is usually located terminally at the anterior end 
surrounded by lips, bearing papillifonn, or setiform labial sensilla. Amphids can be spiral, 
circular or cyathiform but occasionally pore-like. Many aquatic species may be provided with 
few or numerous somatic sensilla (pore-like or setiform). A few aquatic taxa possess 
photoreceptor organs such as pigment spots or ocelli in the pharyngeal region. The buccal 
cavity or stoma shows great diversity in form and structure, reflecting different feeding habits 
of these nematodes. The pharynx is accordingly modified and may be cylindrical or with one 
or two pharyngeal bulb/s. The intestine is usually a straight tube much similar to their 
terrestrial coimterparts. The number and structure of ovaries along with other genital 
components though taxonomically important, do not show much difference from those found 
in terrestrial nematodes and largely differ in major taxonomic groups (Lorenzen, 1981, 1994). 
Likewise, the position of vulva varies from middle (e.g., members of Tobrilidae, Plectidae etc.) 
to posterior (e.g., Monhysteridae) in aquatic nematodes. The male reproductive system may 
possess one (monorchic) or two (diorchic) testes irrespective of the habitat type but largely 
depending on the taxon type. Typically, the cuticularised spicules and gubemaculum are 
usually not habitat-specific. However, the tail shape definitely shows some adaptive value in 
aquatic nematodes. Most of them show long whip-like tails to facilitate swimming. However, 
in cases of tail terminus being bluntly-rounded, it is often supplemented with a spinneret- the 
outlet for caudal glands' sticky secretion that helps in anchorage to an object or substratum. 
This phenomenon of nictation is commonly found in fresh water nematodes to help in foraging. 
Fresh water nematodes though occupy all types of continental water bodies including lotic 
and lentic ecosystems, yet they constitute about 7% of the total species recorded thus belonging 
to two-fifths of the known families, one-fifth of the nearly 1800 genera (Eyualem et al., 2008). 
Nearly two-third of all known freshwater nematodes belongs to the subclass Dorylaimia. 
Among its representative orders, Dorylaimida seems to be prevalent in fresh water habitats 
whereas members of Enoplida are primarily marine with limited number of freshwater forms. 
Within the subclass Chromadoria, order Chromadorida represents about 50% of freshwater 
forms while the members of the Monhysterida and Araeolaimida are the other widely reported 
freshwater forms. 
Despite their rich biodiversity, many freshwater ecosystems of India are least surveyed. 
Therefore, in view of the looming threat due to human intervention and pollution, there is an 
urgent need of taxonomic surveys facilitating species inventory of the biodiversity rich 
spots of the country before they disappear from the scene. The present work, therefore, is 
an attempt in that direction, that deals with the taxonomic study of nematodes of Indira 
Gandhi Canal Command Area, Jodhpur, Rajasthan. 
BRIEF HISTORY OF NEMATODE TAXONOMY 
The history of nematode taxonomy can be traced from before the introduction of binomial 
nomenclature i.e., the publication of Systema naturae, when the first nematode, the vinegar 
eelworm (=Turbatrix aceti) was reported by Borellus (1656). Needham (1743) reported the 
first plant parasitic nematode Anguina tritici and a century later Leidy (1851) described the 
first fi-esh water nematode Tobrilus longus. Earlier Dujardin (1845) suggested the close 
relationship of free-living and plant parasitic nematodes. Bastian (1865) described 100 new 
species imder the family Anguillulidae belonging to 30 genera and also divided them into 
continental and marine forms. Schneider (1866) and Butschii's (1873, 1876) gave a detailed 
account of free-living nematodes. Orley, (1880) published the first monograph on taxonomy of 
202 species of 27 genera. He also proposed families Tylenchidae, Rhabditidae, Plectidae and 
Leptolaimidae. de Man's authoritative monograph (1884) is regarded as the ''Bible of 
Nematologists" and his formula (1880) for measuring nematodes has been widely used. Cobb 
(1893-1920) considered nematodes under a separate Phylum Nemata and contributed a series 
of papers in 'Contributions to a Science of Nematology". Filipjev (1918, 1921) distinguished 
five famiUes of free-living marine nematodes on the basis of cuticle, amphids, pharynx, 
somatic musculature, female gonads and tail. He further raised (1934) these families to the 
rank of orders with inclusion of parasitic forms. Micoletzky (1922) reported 142 valid genera 
and 931 species in his monograph "Die freilebenden Erd-Nematoden" comprising of 58% 
marine and 42% continental ones. De Coninck & Schuumians Stekhoven (1933) gave a 
comprehensive record of the free-living marine nematodes of Belgian coast. 
Chitwood (1933, 1937) in his classification scheme, treated 'Nematoda' as a phylum with 
two classes, 'Phasmidia' and 'Aphasmidia'. His book (1950) "An Introduction to Nematology" 
has enjoyed good recognition and value among Nematologists. Goodey (1963) did not approve 
Chitwood's classification and later other workers (Pearse, 1936; De Coninck, 1965; Maggenti, 
1963, 1970, 1981; Jacobs, 1984; Adamson; 1987) made significant changes in the 
classification scheme. Thome's monographs on Dorylaims (1939) and Thome & Swanger 
(1936), Cephalobidae (1937) and Tylenchida (1949) and his book (1961) entitled, "Principles 
of Nematology" have contributed much to Nematological literature. Goodey (1951) and 
Goodey (1963) also provided good account of taxonomy of free-living nematodes. Andrassy 
(1976) in his book entitled, 'Evolution as a basis for the systematization of nematodes'" 
accepted three subclasses: Torquentia, Secementia and Penetrentia. He made significant 
contributions to nematode taxonomy by adding and describing numerous genera and species. 
Since 1952 till date, he has published numerous keys to identification, proposed and raised 
many higher taxa, amended and put forth classification schemes and authoured a large number 
of authoritative books on the subject. Several other nematologists who made a difference with 
their studies in the field of nematode taxonomy are Allgen (1933-52), Altherr (1938-76), 
Brzeski (1960-89), Clark (1961-63), Coomans & co workers (1962-88), Dougherty (1953, 
1955), Fuchs (1915-1938), Golden (1956-1986), Heyns (1962-2002), Hirschmann (1951-
1956), Hooper (1961-1970), Inglis (1961-1983), Kirjanova (1951-1971), Lamberti (1975-
1979), Loof (1961-1973), Lordello (1959-1963), Rahm (1928-1937), Sher (1961-1970), Taylor 
(1964-1966), Timm (1956-1971), Wieser (1953, 1954, 1956) and Yeates (1967-1988) etc. 
It would be difficult and beyond the scope of this thesis to enumerate the comprehensive 
history of taxonomy of all nematode orders, however, the landmark contributions have been 
discussed hereunder, of those groups, which have been included in the present study. 
Order: Rhabditida 
The first rhabditid species was described in 1845 when Dujardin established the genus 
Rhabditis with R. terricola as type species. Later four new species were described by Bastian 
(1865) while Butschlii (1873) gave a detailed account on the moiphology of rhabditids. de Man 
(1876, 1880 and 1884) had made significant contribution to the taxonomy of rhabditid 
nematodes and recognized 37 species in the genus Rhabditis while Orley (1880) was the first to 
provide a key to its species. Micoletzky (1922) described seven new species under family 
Rhabditidae. Later Chitwood (1930) gave a detailed morphological account of Rhabditis and 
subsequently in 1933 erected order Rhabditida for nematodes with fixed tubular/ prismatic 
stoma. Fuchs (1931) added few new genera and species of rhabditids while Sachs (1949) 
revised the family Bunonematidae. Goodey (1963) accepted three superfamilies 
Diplogastroidea, Pseudodiplogastroidea and Rhabditoidea under suborder Rhabditina while 
Andrassy (1976) accepted three superfamilies Alloinematoidea, Rhabditoidea and 
Bunonematoidea under the same suborder. He also proposed three families 
Rhabditonematidae, Rhabditidae and Odontorhabditidae under superfamily Rhabditoidea, 
while family Rhabditidae was further divided into seven subfamilies. Sudhaus (1974-2007) has 
made great contribution to the knowledge of morphology, taxonomy, ecology, biology and 
phylogeny of rhabditids. Gerber & Giblin-Davis (1990) added new species to genus 
Teratorhabditis. Sudahus (1991) gave a checklist of species of Rhabditis discovered between 
1976 and 1986. Further, he & Hooper (1994) published an unusual species Rhabditis guentheri 
with reduced posterior ovary. Sudhaus & Kiontke (1996) studied the phylogeny of 
Caenorhabditis while in 2007 they evaluated the position of cryptic species (C. brenneri and 
C. remanei) in the stem pattern of C. elegans group. Fitch (2000) worked on evolution of 
Rhabditidae and the development of male tail. Later Sudhaus & Fitch (2001) discussed the 
phylogeny and systematics of Rhabditidae, the aspect was further studied by Kiontke & co-
workers (1999-2006). Tarasco et al. (2008) added new species of Steinemema from Italy while 
Nguyen et al. (2008) from China. Mracek et al. (2009) also described new species of 
Steinernema from China. Recently Nguyen et al. (2010) described new species of Steinernema 
from Brazil and Ye et al. (2010) added new species of Oscheiiis from vermicompost. 
Other scientists who also contributed to the taxonomy of this group include Schneider 
(1866), Maupas (1900, 1915, 1916, 1919), Artigas (1927), Volk (1950), Sachs (1950), Osche 
(1952, 1954), Hirschmann (1952), Dougherty (1953, 1955), Komer (1954), Riihm (1956a), 
Timm (1957, 1961a, b), Farkas (1973), Belogurov (1977), Andrassy (1976; 1982; 1983a, b; 
1998), Anderson (1979, 1983), Bernard (1979), Dassonville & Heyns (1984), Schulte (1989), 
Zeiden & Geraert (1989), Smart & Nguyen (1994), Gagarin (1977, 2000b), Abolafia & Peiia-
Santiago (2001- 2009a, b), Eroshenko (2002), Holovachov et al. (2003) Stock et al. (1993, 
2001, 2005, 2006), Tabassum et al. (2005), Tabassum & Shahina (2002, 2008) and Kanzaki et 
al. (2008, 2009). 
In India, Khera (1968, 1969b, 1971) reported few new genera and new species of rhabditid 
nematodes. Huseni et al. (1997) and Khan et al. (1999) described a new species and a new 
genus respectively to the group and later Khan et al. (2000) added two new species of 
Rhabditis. Tahseen & Jairajpuri (1988) described a new species of Teratorhabditis and further 
made studies on a number of rhabditids including Diploscapter (2002), Metarhahditis (2004), 
Oscheius (2004), Biinonema and Pterygorhabditis (2005), Teratorhabditis (2007), 
Distolabrellus (2009) and Poikilolaimus (2009). All et al. (2009) described new species of 
Steinernema from Kanpur. 
Suborder Cephalobina Andrassy (1974b) contains approximately 275 nominal species that 
display tremendous morphological and ecological diversity and are composed of three 
superfamilies Cephaloboidea, Elaphonematoidea and Panagrolaimoidea. Bastian was the first 
to describe cephalobid species in 1865. Cephalobs have been found to be the most abundant 
nematodes in desert ecosystems (Sohlenius, 1979). Thome (1937) studied the types of probolae 
among species, added five new genera and emended others based on probolae, tail as well as 
lateral field characters. Heyns (1962; 1968; 1969) had made significant contribution in a series 
of papers on cephalobids. Rashid et al. (1984, 1989) also added information on the 
morphology, taxonomy and morphometry of the group. Intraspecific variation of labial 
probolae was described by Anderson (1965, 1968), Anderson & Hopper (1970), Allen & 
Noffsinger (1972) and Bostrom & Gydemo (1983). The contribution of Bostrom (1986-1998) 
are noteworthy to the taxonomy of Cephalobidae. De Ley & co-workers (1990-1995) added 
good number of species besides publishing revision of genera. De Ley et al. (1993a, b) also 
revised the genus Pseudacrobeles Steiner, 1938 and gave key to identification of species. 
Siddiqi (1993, 2002) proposed several new genera and species of Cephalobina. Molecular 
study has lately suggested Cephalobina as a part of clade of nematodes that includes tylenchids 
(Blaxter et al, 1998, De Ley &. Blaxter, 2002). 
Several other workers who contributed to the taxonomy of cephalobs include Steiner 
(1934), Sanwal (1959, 1960), Anderson (1965), Yeates (1969), Anderson & Hooper (1970, 
1971), Van Den Berg et al. (1984), Rashid & Heyns (1990a, b,c), Swart et al. (1991), Shahina 
& De Ley (1997), Stock et al. (2001) and Abolafia & Peiia-Santiago (2002, 2003a, b, c, d, 
2004, 2005, 2006) Further, Holovachov (2003), Baldwin et al. (2002), Chiu et al. (2002), 
Poiras et al. (2002), Mundo-Ocampo et al. (2003), Abolafia et al. (2002, 2003), Taylor et al. 
(2004), Waceke et al. (2005), Stock & Nadler (2006), Nadler et al. (2006), Smythe & Nadler 
(2006), Shokoohi et al. (2007) and Holovachov et al. (2007, 2008) added important taxonomic 
information to Cephalobina. 
Cephalob species were described from India by Khera (1967), Ali et al. (1973), Nama & 
Soni, 1979 and Rathore & Nama (1992) and Tahseen et al. (1999). 
The work on the taxonomy of the diplogastrids went side by side to that of rhabditids. de 
Man (1876) described Tylopharynx and established the genera Diplogasteroides and 
Odontopharynx in 1912. Schultze in Carus (1857) described the genus Diplogaster, while 
Sachs (1950) supplemented information on taxonomy, biology and ecology on diplogastrids. 
Rahm (1928) and Paramonov (1952) contributed many new diplogastrid genera. Goodey 
(1963) suggested three superfamilies- Diplogastroidea, Pseudodiplogastroidea and 
Rhabditoidea. Andrassy (1976) elevated Cylindrocorporidae to superfamily level and accepted 
the superfamilies Cylindrocorporoidea and Diplogastroidea but excluded 
Pseudodiplogastroidoidea. The latter was placed by him as a family under Diplogastroidea 
along with three other families Diplogastroididae, Diplogastridae and Odontopharyngidae. 
Later (1984) he raised the family Odontopharyngidae to superfamily level and accepted three 
superfamilies, eight families under Diplogastrina. 
Fiirst von Lieven & Sudhaus (2000) published an outline classification of diplogastrids 
based on morphological study of stoma. De Ley & Blaxter (2002) raised an equivalent taxon 
Diplogastromorpha with some deviation from the scheme of classification proposed by 
Andrassy (1984). Further Fiirst von Lieven (2002a) studied the detailed feeding mechanism of 
Tylopharynx and suggested a close relationship of bunonematids with diplogastrids (2002b). He 
(2003) also described two new species of Oigolaimella viz., O. kruegeri and O. ninae while 
earlier in 2008 with Sudhaus, described O. attenuate as a new species. Recently, Kanzaki et al. 
(2010) added one new species ofAcrostichus to this group. 
Several workers who contributed to the taxonomy of diplogastrids are Schneider (1866, 
1923, 1937, 1938, 1943), ButschH (1873, 1874, 1876), Steiner (1914, 1936a), Artigas (1929), 
Adam (1930), Bovien (1937), Paesler (1939, 1946, 1962), AUgen (1947), Gunhold, (1952), 
Riihm (1954, 1956b, 1959a, b), Andrassy (1958-1987), Massey (1960a, b; 1962; 1966a, b, c; 
1971; 1974), Taylor (1964), Taylor & Hechler (1966), Poinar (1969, 1979, 1990), Timm 
(1961b), Blinova & Vosilite (1976, 1978), Gagarin (1977; 1983; 1995; 1998a, b, c; 2000a; 
2001a; 2002), Ebsary (1986a, b). Stock (1993), Morand & Barker (1995), Wu et al. (2001), 
Manegold & Kiontke (2002), Poinar et al. (2003), Rudel & Sommer (2005), Giblin-Davis et al. 
(2006), Kanzaki et al. (2006, 2008), Fiirst von Lieven (2008a, b). 
Indian worker, Khera (1965) described the diplogastrid species Tridontus longicaudatus 
that was later synonymiesd with Mononchoides longicaudatus. In 1969 (a), he (I.e.) described 
Mesodiplogastroides and further in 1970 (b) Paradoxogaster (now Anchidiplogaster) and 
Gobindonema (now Koerneria). Suryawanshi (1971) described Tawdenema (now 
Diplogastrellus), Syedella (now Pareudiplogaster) and Alirhabditis. Tahseen et al. (1992) 
reported structural details oi Mononchoides fortidens while Hussain et al. (2004) reported two 
new species of Myctolaimus. Other Indian workers who added new taxa to the group include 
Ahmad et al. (2004, 2005), Mahamood et al. (2006, 2007), Khan et al. (2008), Mahamood & 
Ahmad (2009) and Ahmad et al. (2009). 
Order: Araeolaimida 
The order Araeolaimida was established by De Coninck & Schuurmans Stekhoven (1933). 
Andrassy (1952, 1958, 1964, 1973, 1985a, 2003a) described a good number of araeolaimid 
species. (De Coninck, 1965) divided the order into two suborders, six superfamilies and ten 
families. Maggenti (1961a, b) revised the genus Plectiis while Allen & Noffsinger (1968) 
revised the genus Anaplectus. Sanwal (1968) proposed a new genus Periplectus and studied its 
morphology and relationships with remarks on evolutionary significance. Loof & Jairajpuri 
(1965) and Mulvey (1969) added new species to the group while Heyns & Coomans (1983), 
and Raski & Maggenti (1984) described new and known species of Chronogaster. Coomans & 
de Waele (1979, 1983) studied species of Aphanolaimiis from Africa and Belgium. Maggenti et 
al. (1990) described a new species ofPlectus while Raski & Coomans (1990, 1991) added five 
new species of Aphanolaimiis and three new species of Paraphanolaimus with key to 
identification. Again Coomans & Raski (1991, a, b) proposed two new genera Aphanonchus 
and Leptoplectonema. 
Eroshenko (1977), Ebsary (1985b), Hernandez & Jordana (1990), Eyualem (1996), Ocaiia 
et al. (2001), Kito et al. (1991), Abdel Rahman (1993) etc. were the other workers who 
contributed to araeolaimid taxonomy. Zell (1982, 1985) worked exclusively on plectids and his 
monograph (1993) on Plectus is of great significance. Andrassy (1984) considered four 
superfamilies Araeolaimoidea, Haliplectoidea, Leptolaimoidea and Plectoidea under order 
Araeolaimida in his book "Klasse Nematodd". Armendariz & Hernandez (1994) reported 
araeolaimid species from pinewoods. Wu-Jihua et al. (1997) added new species from China 
while Khan & Araki (2001) reported new species oi Plectus from Japan. De Ley & Coomans 
(1994, 1997) described new species of Plectus, and Tylocephalus and also worked on 
morphology, development and behaviour of T. auriculatus. Eyualem & Coomans (1996b, c) 
studied the genera Chronogaster and Plectus and added a species (Udonchus merhatihebi) to 
genus Udonchus. 
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Blaxter et al. (1998) raised the family Plectidae to the level of order on the basis of 
molecular phylogeny. Its ordinal rank was also recognized earlier by several workers 
(Malakhov et al, 1982; Malakhov, 1986). Morphological analysis (Holovachov, 2004; 
Holovachov & Bostrom, 2004) suggests five superfamilies in Plectida, i.e., Leptolaimoidea, 
Plectoidea, Camacolaimoidea, Ceramonematoidea and Haliplectoidea. Later Siddiqi (2004) 
described ten new species of Cylindrolaimus. De Ley & Blaxter (2004) considered only a 
single superfamily Axonolaimoidea within Araeolaimida. However, Lorenzen (1994) placed 
the superfamily Axonolaimoidea in the order Monhysterida. The families of Axonolaimoidea 
are different from the rest of the families in the order Monhysterida in having spiral or loop-
shaped amphids and striated or punctated cuticle. Holovachov along with Bostrom (2004) 
gave a good account on the morphology and systematics of Leptolaimoidea and 
Camacolaimoidea while Holovachov & Sturhan (2004a, b); Holovachov et al. (2000, 2002) 
added more species belonging to the families Aphanolaimidae and Plectidae. Yeates (1967a, 
1988), Zullini et al. (2002), Andrassy, (2003a), Gagarin & Nguyen (2004a, 2008) and Gagarin 
et al. (2003) also contributed to the taxonomy of araeolaimids. 
From India Khera (1966, 1969b, 1972), AH et al. (1969), Chawla et al. (1969, 1 977), 
Ganguly & Khan (1986), Walia & Bajaj (1999), Tahseen & Siddiqi, 2003 and Tahseen et al. 
(1992, 1994, 1995, 2004, 2005) added few more species to the order. 
Order: Chromadorida 
The order Chromadorida was proposed by Chitwood, 1933. Chitwood & Chitwood (1950) 
revised the classification and considered four families under superfamily Chromadoroidea viz., 
Chromadoridae, Microlaimidae, Cyatholaimidae and Tripyloididae on the basis of shape of 
amphids and cardia. Filipjev (1934) characterised Family Chromadoridae on the basis of 
annulated cuticle and twelve folded vestibulum. De Coninck (1965) upgraded families 
Cyatholaimidae and Chromadoridae to subordinal rank. He considered five families on the 
basis of differences in cephalic sensilla and amphid shape. Wieser (1954) worked on marine 
Chromadorid while Timm (1969) and Mulvey (1969) added new taxa to the group. Andrassy 
(1976) accepted three suborders Chromadorina, Cyatholaimina and Desmodorina within 
Chromadorida. Bussau & Vopel (1999) described new genera of family Microlaimidae. 
Decraemer (1977) studied the origin and evolution of order Desmoscolecida. Further she 
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(1978, 1979, 1982-1984, 1996); along with Coomans (1978, 1994) added new taxa to order 
Desmocolecida. Jensen (1978) revised the family Microlaimidae while Piatt (1982) revised 
Ethmolaimidae. Later, Jensen (1994) further made a revision of subfamily Ethmolaiminae and 
described one new genus and three new species. Lemzina & Gagarin (1994) and Eyualem &. 
Coomans (1996a) reported few chromadorids species. Vinciguerra & Orselli (1997) described 
four new and a rare species of Chromadoridae. Three new species of marine nematodes were 
added to family Chromadoridae by Dashchenko (2002). 
Various scientists who also contributed to the taxonomy of the group include Yeates, 
(1967d), higlis (1970), Fiirstenberg & Vincx (1992, 1993), Hope & Zhang (1995), Guo &. 
Warwick (2001), Riera et al. (2006), Gagarin & Klerman (2007), Nasira et al. (2007), Fadeeva 
& Mordukhovich (2007), Botelho et al. (2009), Neira & Decraemer (2009), Miljutin &. 
Miljutina (2009), Kovalyev & Miljutina (2009). 
In India Khera (1975) described new genus and new species under family Leptolaimidae 
while Tahseen (2001) described new species belong to family Cyatholaimidae. Few species 
from Indian Ocean were added to the family Microlaimidae by Muthumbi & Vincx (1997, 
1998, 1999) and Muthumbi et al. (1997). 
Order: Enoplida 
Filipjev (1934) considered nine subfamilies under the family Enoplidae and classified 
members of Enoplida under it. Kreis (1934) published a monograph on the Oncholaiminae 
while Chitwood & Chitwood (1950) grouped aquatic species into six families, based on 
presence or absence of duplicated head cuticle. Wieser (1953) provided monographic account 
of the family Enoplidae. Clark (1961, 1962) reclassified enoplids into five suborders on the 
basis of pharyngeal glands and their duct openings. On the same basis, the family 
Mononchidae was transferred from Tripyloidea to the Dorylaimina, and the members of 
Alaimidae were transferred to newly erected Suborder Alaimina. De Coninck (1965) 
distinguished Enoplidae and Oncholaimidae on the basis of buccal cavity being surrounded or 
not surrounded by pharyngeal fissue. Platonova (1970) in her revision, raised new superfamily 
Leptosomatoidea on the basis of cylindrical pharynx, buccal cavity and considered five 
families under it. Rachor (1970) following the demanian system, studied the genera of 
Oncholaiminae in detail. Riemann (1972) suggested the placement of Diphtherophora, Tripyla, 
Onchulus, Kinonchulus and other similar taxa into a higher group. Andrassy (1976) removed 
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Tripylidae from Enoplina and gave it a subordinal status. He considered nineteen families 
vmder Enoplida based on structure of head, buccal cavity, cephalic sensilla, pharynx, male 
supplements and the position of vulva. He also transferred Oxystominidae and 
Lauratonematidae from Enoploidea to Tripylina. Van der Heiden (1974) studied in detail the 
structure of feeding apparatus in the members of Ironidae while Coomans & Van der Heiden 
(1979) considered Ironidae under superfamily Enoploidea and divided it into two subfamilies. 
Belogurov & Belogurova (1977, 1978) further studied the systematic and evolution of 
Oncholaiminae. Later, Belogurov et al. (1980) described three new species and gave a key to 
the species of the genus Pseudoncholaimus Kreis, 1932. According to Lorenzen (1981, 1994), 
order Enoplida consisted of two suborders monophyletic Enoplina and paraphyletic 
Tripyloidina. Keppner (1987, 1988, 1989, 1991) added at least 20 species of free-living marine 
nematodes from Florida and gave key to the species of genus Halalaimus. Jacobs (1984) and 
Andrassy (1978) studied in detail, the inland aquatic nematodes of Africa and of Europe. 
Belogurov (1985) studied the origin and stages of the evolution of the stoma in nematodes in 
general and the analysis of the organisation of the stoma in Oncholaimina in particular. 
Some other scientists who contributed to the taxonomy of Enoplids include Schulz (1932), 
Chitwood (1960), higlis (1964a), Hopper (1961, 1962), Timm (1967), Yeates (1967b), Argo & 
Heyns (1972); Heyns & Coomans (1977), Coomans & Heyns (1986), Ebsary (1985a), Swart 
& Heyns (1990, 1993), Swart & Furstenberg (1993), Gagarin & Nguyen (2004b, 2007), Huang 
& Zhang (2005), Gagarin & Klerman (2006), Gagarin & Nguyen (2008), Holovachov et al. 
(2008), Lima et al. (2009) and Da Fonseca-Genevois et al. (2009) also did significant 
taxonomic work on enoplids. 
Tsalolikhin (1983) gave a different concept and considered the Suborder Tobrilina, 
including Tobrilidae, Tripylidae, Prismatolaimidae and Onchulidae, in the order Enoplida. 
Earlier, Riemann (1972) stressed a relationship among Diphtherophora, Tripyla, Onchulus and 
Kinonchulus, anticipating the possibility of placing these and similar taxa into a higher group. 
Recent molecular data support this view and now the order Triplonchida includes a wide array 
of groups. 
Order: Triplonchida 
Order Triplonchida was proposed by Cobb (1920) with the genus Triplonchium. 
Jairajpuri & Ahmad (1992) considered only two superfamilies: Diphtherophoroidea and 
13 
Trichodoroidea. On the basis of recent molecular data, Eyualem et al. (2006) in their book 
'Freshwater Nematodes: Ecology and Taxonomy' accepted Triplonchida with three suborders 
Diphtherophorina, Tobrilina and Tripylina. 
Suborder Tobrilina was established by Tsalolikhin (1976) on the basis of cylindrical 
pharynx with three large pre-cardiac glands and spicules in males embedded in muscles tissue. 
Recently De Ley & Blaxter (2002) suggested that Prismatolaimoidea and Tobriloidea form a 
separate clade in triplonchids on the basis of small subunit (SSU) rDNA. 
Some other scientists who contributed to the taxonomy of suborder Tobrilina, include Ali, 
et al. (1972), Loof (1973b), Tsalolikhin (1980; 1981; 1983; 2001a, b, c; 2005), Ocana & 
Zullini (1988), Eyualem & Coomans (1997), Shoshin (1988, 1991, 1998), Shoshin & Shoshina 
(2002, 2003), Shoshina (2003), Zullini & Villa (2006). Recently Gagarin (2009) revised the 
genus Eutobrilus. Scanty information is available on the taxonomy of Indian triplonchids 
except the work of Ali, et al. (1972) who described new species of Prismatolaimus and a 
known species of Oncholaimiis. Later Tahseen et al. (2007) added three species to the genus 
Prismatolaimus and further in 2009 described three new species of Brevitobrilus from India. 
Suborder Tripylina was established by de Man (1876) on the basis of protrusion spicular 
capsules. Goodey (1963) listed Tripyla Bastian, 1865 {=Trischistoma Cobb, 1913, 
Promononchus Micoletzky, 1923) and Tobrilus Andrassy, 1959 as the only genera of 
Tripylidae. Brzeski (1963b) discussed various genera previously assigned to Tripylidae and 
placed Tobrilus along with other genera viz., Tripyla (=Promononchus), Andrassya Brzeski, 
1960, Tripylina Brzeski, 1963. De Coninck (1965) proposed Tripyla as the only genus under 
Tripylinae, while Tobrilus and some other genera were placed in Tobrilinae. Andrassy (1976) 
supported De Coninck's (1965) placement and considered Tripyla, Paratripyla, Trichistoma 
and Abunema in Tripylinae. He further removed Andrassya from the group and placed it under 
subfamily Oxystominae of family Oxystomidae. Lorenzen (1981) raised Tobrilinae to the 
family rank and left in Tripylidae the genera Tripyla, Abunema, Andrassya, Multidens 
Mukhina, 1978, Paratripyla and Trischistoma. Lately, De Ley & Blaxter (2002) have 
proposed a revised scheme of classification with superfamily Tripyloidea containing the 
families Tripylidae with Onchulidae enjoying a close relationship on the basis of molecular 
data. 
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The scientists who contributed to the taxonomy of tripylids include Andrassy (1964, 1967, 
1971, 1985a, 2003b, 2006b, 2007, 2008b), Argo & Heyns (1973), Loof (1973b), Coomans & 
Mulk (1980), Coomans & Raski (1988), Brzeski &. Winiszewska-Slipinska (1993), Tsalolikhin 
(2003). Zhao (2009) descried the new species of Tripyla and also gave key to species. He 
(2009) also added five new species to the genus Tripylina. 
Khera (1970) is among the Indian taxonomists who studied few taxa of Tripylidae by 
describing the male of Tripyla glmerans and giving a revision of the genus. He considered 
Tripyla, Trischistoma and Paratripyla as subgenera of genus Tripyla. He further (1971) 
established a new genus Abunema under Monhysteridae that was later transferred to Tripylidae 
by Geriach & Riemann (1974). 
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BACKGROUND OF PRESENT STUDY 
The work in this thesis envisages the taxonomy of the nematodes of Indira Gandhi Canal 
(Nahar Pariyojna) command area of Rajasthan, India. Rajasthan is the one of the biggest states 
of India. The Thar Desert or the Great Indian Desert encompasses about 70% of total landmass 
of Rajasthan and hence the latter is identified as the "Desert State of India". This state is, 
therefore, distinct from other states with respect to climate, weather and topography. It covers 
an area of 3,42,239 sq. km comprising of 11% of the total geographical area of the country. It 
is situated at the north-western part of India between 23° 30' and 30° 11' North latitude and 69° 
29' and 78° 17' East longitudes, just above the Tropic of Cancer. The state depicts rhomboid 
shape and shares its north-western and western boundary (about 1,070 km) with the Indo-
Pakistan international border that touches the major districts Banner, Bikaner, Ganganagar and 
Jaisalmer of Rajasthan. 
Rajasthan Map 
The Thar Desert embraces the districts Jaisalmer, Banner, Bikaner and Jodhpur. 
Rajasthan is bounded by the Sutlej River in the northwest, the Aravali mountains in the east, 
the salty marshland of the Rann of Kutch in the south and the Indus River in the west. It 
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experiences extreme climate with an average annual rainfall less than 25 cm. Often the 
temperature difference between day and night may be 20°C. Summer temperature reaches up 
to 52°C, however, in the night the temperature falls to a great extent and becomes around 20°C 
to 29°C. During winter it may even reach the freezing point 0°C or even below it, at night. 
Winters are very short and continue only for two months: December and January. The average 
temperature in winter ranges from 8° to 28° C and in summer it ranges from 25° to 46° C. 
TOPOGRAPHY OF RAJASTHAN 
The extensive topography of Rajasthan includes rocky terrain, sand dunes, wetlands, barren 
areas or land filled with thorny scrubs, river-drained plains, plateaus and wooded regions. The 
state represents a mixed type of topographic features like Hilly region of Aravalli, The Thar 
and the other arid regions, Plateaus including Vindhaya and the Malwa, fertile plains including 
the Mewar, Forest Regions, the Water bodies including rivers and Salt Lakes. 
M iRdira Gcndhi Canal 
Route of Indira Gondhi ConcA throu^ imasthan 
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'Indira Gandhi Nahar Pariyogna' is one of the biggest canal projects in India. The canal 
was initiated on SI'*' March, 1958 as Rajasthan Canal. Later on 2"^ Nov, 1984 it was given the 
name as Indira Gandhi Canal. It starts from the Harike Barrage, a few kilometers below the 
confluence of the Sutlej and Beas rivers in Punjab state, runs south-southwest in Punjab and 
Haryana but mainly in Rajasthan for a total 650 km and ends near Jaisalmer in Rajasthan. The 
aim to build canal was to convert the part of Thar Desert from wasteland to agriculturally 
productive area. Indira Gandhi canal covers seven districts of Rajasthan viz., Barmer, Bikaner, 
Churu, Hanumangarh, Jaisalmer, Jodhpur and Shriganganagar. It is a blessing for the people of 
Rajasthan especially for Thar region where water is scarce and people are bound to collect 
water, drop by drop, for drinking and household purposes. The canal has transformed the 
barren deserts of Jaisalmer district into rich and lush fields without serious environmental 
problem. Crops of mustard, cotton, and wheat now flourish in the semi-arid western region of 
the state where earlier only sand dominated.. Thus the Canal has changed the face of 
Rajasthan's desert. However, water logging is a serious problem which arises from Indira 
Gandhi canal due to excessive irrigation, seepage from canals and lack of proper drainage 
system. 
Though Indira Gandhi Canal flows through three states, Punjab, Haryana and Rajasthan, 
however, the sampling was largely restricted to the areas falling under the state of Rajasthan. 
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Sampling for nematode collection was done from different regions/ districts of Indira Gandhi 
Canal command area in Rajasthan that yielded nematodes belong to orders Dorylaimida, 
Tylenchida, Mononchida, Araeolaimida, Chromadorida, Monhysterida, Enoplida and 
Rhabditida. However, in the present work, special emphasis was given to the study of 
freshwater nematodes belonging to orders Araeolaimida, Chromadorida, Monhysterida, 
Enoplida and Rhabditida because of the scanty information available in literature on Indian 
species. 
The fresh water nematodes, the focus of present study, hold the first record in 1851 when 
Leidy reported Tobrilus longus. Other nematologists who have made significant contribution to 
the understanding of freshwater nematodes are Cobb (1918a, b); Hoeppli (1926); Andrassy 
(1958, 1966, 1978, 1981, 1983), 1984, 1985, 1986, 1987, 1995, 1998, 2003, 2006, 2007, 
2008); Seinhorst (1966); Timm (1967, 1971); Ferris et al. (1973); Heyns (1975, 1976, 1977a, 
b); Heyns & Coomans (1980); Esser & Buckingham (1987); Jacobs (1984); Gagarin (1977, 
2000a, b, c; 2001a, b); Ocana (1991); Bostrom (1995, 1997); Eyualem (1996) and Eyualem & 
Coomans (1996a, b, c; 2002). Some other workers who also worked on the taxonomy of the 
group include Chang et al. (1960a, b); Chang (1961); Roman & Rivas (1972); Tombes et al. 
(1979); Mott et al. (1981) and Walters & Holcomb (1967). A number of illustrated 
identification keys were put forth by Chitwood & Allen (1959), Pennack (1963) & Tarjan et al. 
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(1977). A revised classification of phylum Nematoda including the fi-esh water and marine 
ones, based on molecular as well as traditional systematics has been given by Blaxter et al. 
(1998) and De Ley and Blaxter (2002). Andrassy, 1978 reported a checklist of nematodes 
inhabiting European inland waters. Niemann et al. (1996) reported that about a third of the 
species were restricted to the streams, with most species found frequently in surrounding 
terrestrial habitats. Eyualem et al. (2006) gave a complete, up to date list of species with an 
emphasis on biogeography and ecology of freshwater nematodes in their book entitled 
"Freshwater Nematodes: Ecology and Taxonomy ". 
In spite of studies made in past on faunal diversity and ecology of nematodes, their 
potential to serve as bioindicator was recognized quite late (Ferris & Ferris, 1972, Zullini, 
1976, 1977, 1986; Traunspurger & Drews, 1996; Gupta & Yeates, 1997). Some monhysterid, 
cephalobid and diplogastrid species have been reported to be good bioindicators (Samoiloff, 
1987). Besides the marine Monhystera disjuncta (Vranken & Help, 1986), species of the genus 
Panagrellus (Samoiloff et al. 1980) and Plectus acuminatus (Kammenga et al. 1998) have 
been used in ecotoxicological studies. The nematodes along with copepods were used to assess 
pollution levels (Raffaelli, 1982, 1987; Raffaelli and Mason, 1981; Warwick, 1981; Amjad & 
Gray, 1983). Arthington et al. (1986) recorded Tobrilus diversipapillatus in Australia as 
potential indicator of sewage effluents. Donkins and Williums (1995) and Cioci et al. (2000) 
suggested Caenorhabditis elegans to be a good model for aquatic toxicity testing. Millward 
(1996) studied the accumulation of heavy metals in the intestine of an aquatic nematode, 
Tripyhides mariniis. 
The taxonomic studies on nematode fauna of selected regions were also carried out by 
different workers e.g., Galapagos islands (Eyualem & Coomans, 1995), continental Argentina 
(Doucet & Doucet, 1999) and nature reserve in Costa Rica (Zullini et al, 2002; Esquivel & 
Arias, 2004). Taxonomic articles focusing fresh water nematodes from Eurasia (Gagarin, 
2000), Singapore and Japan (Tsalolikhin, 200Id), high mountain lakes in the Pamir and 
Himalayas (Tsalolikhin, 1998), Vietnam (Gagarin et al., 2003) and India (Tahseen, 1988-2009) 
were also published. Some studies emphasizing nematode ecology from lakes, rivers, ponds 
and hot springs include those made by Eyualem & Coomans (1995-1997), Tsalolikhin 
(1996; 1998); Doucet & Doucet (1999), Wu & Liang (2000), Eyualem et al. (2001a,b), 
Wanless & Hunter (2001), Yun Liang et al. (2002), Zullini et al. (2002) and Holovachov et al. 
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(2003). Mainly, information on the ecology of nematodes from inland water bodies is largely 
available for temperate region (Biro, 1968; Zullini, 1974, 1976; Prejs, 1977a, b; Schiemer, 
1978; Eder & Kirchengast, 1982; Prejs & Bernard, 1985; Prejs, 1986, 1987; Traunspurger, 
1992, 1996a, b; Beier & Traunspurger, 2003a, b; Michiels & Traunspurger, 2004, 2005). In 
tropics, the important studies on the ecology of nematodes have been of Tudorancea & Zullini, 
(1989) and Eyualem, et al. (2001). 
Despite nematodes' significance, most limnological work conducted in the past on the 
aquatic organisms lack nematode records. However, two important exceptions viz., 
'Meiobenthology' by Giere (1993), 'Ecology and classification of North American Freshwater 
Invertebrates' by Thorps & Covich (2001) and 'Pennak's freshwater Invertebrates of the 
United States' by Smith (2001), 'Fresh water meiofaunal: Biology and Ecology' by Rundle et 
al. (2002) respectively, contained keys to genera and families of freshwater nematodes. Other 
books on national nematode fauna, written in languages other than English, included those by 
Tsalolikhin (1980, 1985); Gagarin (1981); Bongers (1988); and Zullini (1982). Jacobs (1984), 
Eyualem & Coomans (1996a, b, c, d, e, f) and Eyualem (2000, 2002) and Heyns (2002) studied 
and described the nematode fauna of African continent. 
Some workers who exclusively worked on the limnetic nematode fauna include Prejs & 
Bernard (1985); Prejs & Lazarek (1988). Traunspurger (1996a, b, 2002) reported nematodes to 
be comprising of 40-91% of the total meiobenthos in limnetic habitats. The ecological studies 
on lentic/ lake ecosystems were carried out by Meschkat (1934), Schiemer et al. (1969), 
Tietjen (1969), Bryant & Layboum (1974), Prejs (1976), Holopainen & Paasivirta (1977), 
Tudorancea & Zullini (1989), Hendelberg & Jensen (1993), Traunspurger (1996a, b), Wu & 
Liang (1999), Bergtold & Traunspurger (2004); Michiels & Traunspurger, 2004). Harris 
(1999) reported that aquatic biodiversity ensures the functioning of our lakes, wetlands and 
estuaries. 
Nematodes in lotic systems were studied by Mott et al. (1981), Jacobs (1984) who reported 
larger numbers in fast-moving waters compared to water moving more slowly. The workers 
who focused the nematodes of lotic system mainly include Zullini (1974, 1976), Zullini & 
Ricci (1980), Venkateswarlu «fe Das (1980a, b, 1982a, b), Eder & Kirchengast (1982), Eder 
(1983); Bongers & Van Der Harr (1990); Ocaiia & Picago (1991), Suren (1991), Strayer & 
O'Donnell (1992), Poff et al. (1993), Bazzanti (2000), Traunspurger (2002) and Beier & 
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Traunspixrger (2003a,b). Researches have indicated that the runoff water flowing overland is 
also particularly rich in nematodes (Cadet et al, 2003; Villenave et al., 2003). 
Some other scientists who made significant studies on the Indian (Rajasthan) wetlands are 
(Ali, 1953; Sreenivasan, 1963, 1964; Jhingran, 1971, 1991; Kaul, 1971, 1977; Ghosh et al., 
1974; Kaul et al., 1978; Singh et al., 1982; Vijayan, 1985, 1989, 1991, 1999; Khatri, 1984a, b 
and Trisal 1992). All such studies virtually hold no record of nematodes. Though Mahajan 
(1973, 1981a, b) studied extensively the protozoa and other micro fauna in the wetlands of 
Rajasthan, but nematodes were conspicuously missing from the invertebrate species list. 
In India, during the 50 years history of Nematology, major thrust was given to the 
identification and study of plant parasitic nematodes. Barring few studies, the free-living 
nematodes in general and fresh water nematodes in particular, were not given much attention. 
In most studies conducted on nematodes. However, Khera (1965-75) published several papers 
describing new species of orders Rhabditda, Diplogastrida, Monhysterida and Araeolaimida 
predominantly reported from running waters. Ali et al. (1969-73) also described nematodes 
species of orders Rhabditida and Araeolaimida. Later some important work on the biology and 
taxonomy of free-living aquatic species was caixied out by the scientists at Aligarh Muslim 
University (Ahmad & Jairajpuri, 1979-1982 and Tahseen et al.. 1988-2009). 
In view of their rich biodiversity and unexplored status, the selected area offers an array of 
species that still lie unknown and inventoried. The present work was, therefore, planned in view 
of the meagre information available on the aquatic habitats in general and of Indira Gandhi 
Canal Command Area, Rajasthan in particular. During the tenure of work, few species procured 
from samples collected from Rajasthan or other states, have already been published (reprints 
attached) while one genus and seventeen species found new to science along with six species 
reported for the first time from India, sampled from Indira Gandhi Canal, its tributaries and 
the surrounding area, have been described and illustrated in the present text. In the text the 
classification scheme of Andrassy (1976, 1984) has been followed with slight modification 
particularly regarding the position of Tripylids. For the latter, the classification scheme as given 
by De Ley & Blaxter (2002) has been adopted. The reason for not following the latest scheme 
entirely was that it has been postulated on the basis of SSU sequences of rDNA of only a 
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limited number of species. Thus a composite analysis of most species, at a later time will 
definitely give a correct picture of the position of taxa. 
23 
METHODOLOGY 
The techniques adopted for the nematodes extraction, processing, preservation, 
identification and measurements involved following steps. 
Collection of the samples 
Surveys were conducted in Barmer, Bikaner, Hanumangarh, Jaisalmer, Jalore, Pali, Shri 
Ganganagar and Jodhpur districts along the banks of hidira Gandhi Canal. Sampling was done 
randomly from adjacent crop fields, and associated water reservoirs and tributaries and from 
the main body of canal. The samples were categorized into three types: soil samples, sediment 
samples and the water samples. 
Soil samples were taken by digging beyond a depth of 10-12" while sediment samples were 
collected from the shore of man-made water bodies using a shovel at a depth of 5-12" from the 
surface while the samples from bottom were obtained by using scoopers. 
Water samples from the top layers of flowing water in Indira Gandhi Canal were collected 
in stainless steel containers and passed directly through a 325-mesh (pore size 45|l) sieve. The 
floating debris was removed using a series of sieves of 10-mesh (pore size 2mm, 100-mesh 
(pore size ISOjx) and 200-mesh (pore size 53|J,) sieves. The filtrate thus obtained was finally 
passed through 325-mesh sieve and stored in vials. Each vial was labelled with locality, date 
and vegetation type. 
Soil and sediment samples were kept in polythene bags separately and packed with rubber 
bands. All information regarding locality, host, soil type, date of collection were recorded 
properly at the time of collection. 
Processing of samples 
The collected samples were brought to the laboratory and stored in the refrigerator to stop 
the drying and degradation of the contents. Emphasis was given to process all samples soon to 
prevent the decomposition of organic component present in the samples. Water samples in 
vials were sucked by a pipette and collected in cavity blocks for further observation. The soil 
and sediment samples were processed using Cobb's sieving and decantation techniques. Each 
sample was thoroughly mixed with water in a bucket and the debris and pebbles were removed. 
The bucket was then filled with water and suspension was stirred to make it homogenous. The 
bucket was left undisturbed for about half a minute to allow the heavy soil particles to settle 
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down at the bottom. The suspension was then passed into another bucket through a coarse 
sieve of 2 nun pore size, which retained debris, roots and leaves. The suspension in the second 
bucket was again stirred thoroughly and left for another half a minute and then poured through 
a 300-mesh sieve (pore size= 53 fim). The nematodes and fine residue were retained on the 
sieve. The process was repeated thrice for good recovery of nematodes. 
Isolation/ extraction of nematodes 
The residue obtained on the sieve, was collected in a beaker and poured on a small course 
sieve lined with tissue paper. The sieve was then gently placed on a Baerman's fuimel filled 
with water, sufficient to touch the bottom of the sieve and attention was given to avoid trapping 
of air bubbles. The stem of funnel was provided with stoppered rubber tubing. Subsequently, 
the nematodes migrated from the sieve into the clean water of the funnel and settled down. 
After 24-48 hours, a small amount of water was taken through the rubber tubing into a cavity 
block to study the nematodes recovered. 
Identification and sorting 
Freshly-isolated nematodes collected in cavity block, were examined under microscope and 
diagnosed at generic level tentatively. The genera identified in a sample were noted down for 
future use and record. 
Killing and fixation 
The nematodes collected in cavity blocks were left undisturbed for a few minutes to 
allow them to settle. Excess water was removed with the help of dropper and hot Formalin-
glycerol fixative having 8 ml of 40% commercial formaldehyde + 2 ml glycerol + 90 ml 
distilled water, was poured into the nematode suspension. This step killed and fixed the 
nematodes, simultaneously. 
Dehydration 
Twenty-four hours after fixation, the nematodes were transferred/ handpicked to a 
mixture of Glycerin and Alcohol in a cavity block (95 parts of 30% Alcohol + 5 parts of 
Glycerol) and were kept in a desiccators containing anhydrous Calcium Chloride for 
dehydration. After 2-3 weeks, the dehydrated nematodes were ready to be mounted. 
Mounting and sealing 
Permanent slides of nematodes were prepared using wax ring method of De Maeseneer 
& D'Herde (1963). The wax ring of 1.5 cm diameter was made using a hollow metallic tube 
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heated on a flame, dipped in shallow paraffin wax (M.P. 60°C) and applied to the centre of the 
slide. A drop of anhydrous Glycerol was kept in the centre of wax ring and the dehydrated 
nematodes were transferred to this drop and pushed gently at the bottom. Three pieces of glass 
wool, of the same thickness as nematodes were arranged around the nematode. Then the cover 
glass was applied gently and slide was placed on a slide warming cabinet at about 65°C for few 
seconds. When the wax melted, cover glass settled down and nematodes got confined to the 
centre of mount, surrounded by the wax at periphery. The cover glass was fiirther pressed to 
make it settled firmly. A secondary sealing of cover slip with nail polish or glyceel was 
done to prevent drying or dissolution of wax by immersion oil. 
Measurement and drawing 
The measurements were made with the ocular micrometer fitted within the eyepiece of 
microscope while de Man's (1880) formula was used to denote the dimensions of the 
nematodes. Drawings of nematodes were made with drawing tube and photographs were taken 
using a digital camera C-3030 mounted on Olympus BX-51 DIC Microscope. 
Type/ voucher materials 
The type materials including holotype and paratypes were labeled and deposited in 
National Zoological Survey of India, Jodhpur, India. 
Abbreviations used in the text 
n = Number of specimens 
a = Body length/maximum body diameter. 
b = Body length/total pharyngeal length. 
c = Body length/tail length. 
c' = Tail length/anal body diameter. 
V = Distance of vulva from anterior end x 100/body length. 
V-A distance= Distance between vulva and anus. 
Gl = Total length of anterior genital branch X 100/body length. 
G2 = Total length of posterior genital branch X 100/body length. 
Diam. = Diameter 
Ant. = Anterior 
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;. Nematode Morphol. Syst, 22 (1): 27-40 (200S) 
Descriptions of the Indian species of Poikilolaimus Fuchs, 
1930 (Nematoda: Rhabditidae) with P. jodhpurensis {Khera, 
1969) Sudhaus, 1980 revisited and a brief discussion on 
relationship with other congeners 
Q. TAHSEEN*, A . HUSSAIN, R . SULTANA AND R . KHAN 
Summary.- A new species of the genus Poikilolaimus Fuchs,1930, viz. P. istvani sp. n., along with known species 
P. oocycercus (de Man, 1895) and P. jodhpurensis (Khera,1969') Sudhaus, 1980 are described and illustrated, and 
their relationships with other Poikilolaimus species are evaluated using morphological characters. The new species is 
characterized by its slender body finely striated cuticle, slightly raised labial sensilla, isomorphic and isotopic stoma 
with two setose metastegostomal denticles, thick-walled vagina with four ovoid vaginal glands in proximal part of 
uterus, ovoid spermathecae, inconspicuous rectal glands, and males writh spicules having triangular capitula and angular 
lamina, gubernaculum proximally crochet-shaped with distal lateral elevations, eight pairs of genital papillae and 
four pairs of copulatory muscle bands. The identity of P. jodhpurensis is appraised with justification, meanwhile P. 
oxycercus is described with minor variations. 
Key words: India, morphology, new species, Poikilolaimus, taxonomy. 
Resumen.- Se describen e ilustran una nueva especie del genero Poikilolaimus Fuchs, 1930, P. istvani sp. n., ademas de 
dos especies conocidas, P. oxycercus (de Man, 1895) y P. jodhpurensis (Khera,1969) Sudhaus, 1980, y se evaliian sus 
relaciones con otras especies del genero Poikilolaimus utilizando rasgos morfol6gicos. La nueva especie se distingue 
por su cuerpo delgado, cuticula finamente estriada, sensilas labiales ligeramente elevadas, estoma isomorfico e 
isotopico con dos denticulos metastegostomales setiformes, vagina con paredes gruesas y con cuatro glandulas 
vaginales ovoideas en la parte proximal del utero, espermateca ovoidea, glandulas rectales poco perceptibles, y 
machos con espiculas de capitulum triangular y lamina angular, gubernaculo con forma de gancho en su parte 
proximal y elevaciones laterales en su parte distal, ocho pares de papilas genitales y cuatro pares de bandas 
musculares. La identidad de P. jodhpurensis se valora justificadamente, en tanto que P. oxycercus se describe con 
variaciones menores. 
Palabras clave: India, morfologia, nueva especie, Poikilolaimus, taxonomia. 
Introduction 
Poikilolaimus was first erected as a subgenus of 
Rhabditis by Fuchs (1930) while Van der Linde (1938) 
erected the genus Cuticularia for Cuticularia mathesoni 
which was later synonymised with Rhabditis oxycerca 
de Man, 1895 by Osche in Dougherty (1955). Sudhaus 
(1980) gave a detailed account of morphology, biology and 
biogeography of the Poikiblaimus clade and placed five 
species under it, namely P. oxycercus (de Man, 1895), P. 
jodhpurensis (Khera, 1969), P. piniperdae Fuch^ 1930 (type 
species), P. regenfussi Sudhaus, 1980 and P. incisocaudatus 
Nematode Researcb Laboratoiy, Depanment of Zoology, Aligarfa Muslim Uni-
venity, Aligaib-202002, India 
• CofRspoDding author e-mail; qtahseen®yahoo.com 
(De Coninck, 1935), after synonymising the genera 
Peplorhabditis Ivanova, 1960 and Praeputirhabditis Khera, 
1969. Andrassy (1983) reinstated the genus Cuticularia 
with C oxycerca as its type species, and reported (1998) 
C. firmata from Antarctica. Later, Khan et at. (1999) 
described C. breiHcorpus and C. jenniferae from India, 
and Eroshenko (2002) reported C. annulata from Siam 
Bay. Andrassy (2005) considered seven species (annulata, 
brevicorpus, firmata, jenniferae, oxycerca, regenfussi and 
regina) under Cuticularia, and four species/subspecies 
(incisocaudatus, piniperdae, panagrocerca and rotundus) 
under Poikilolaimus. Conversely, Sudhaus and Koch (2004), 
after adding P. emstmayri, divided the genus Poikilolaimus 
into two distinct species groups on the basis of shared 
characters: oxycercus-group and piniperdae-g^oup. The 
members of the genus possess usually a loose cuticle and 
show a world-wide distribution v^rlth P. oxycercus as the 
cosmopolitan species (see distribution map in Sudhaus, 
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1980]. Like other bacterivorous rhabditids, the species 
of Poikilolaimus have been collected from terrestrial or 
freshwater substrata, i.e. from compost, old dung, sewage, 
slurry and litter from drains and ditches. P. piniperdae 
and P. emstmayri have also been reported from frass of 
wood-inhabiting beedes and from the wood inhabited 
by termites (Sudhaus & Koch, 2004), respectively, thus 
indicating towards a probable phoretic relation. All the 
species are strictly oviparous and amphimictic with male-
female ratio 1:1 except P. regenfussi that often lacks males 
and shows a fairly large number of intra-uterine eggs 
undergoing segmentation. An instance of intersexuality 
has also been reported in P. oxycercus (Sudhaus, 1980]. 
The screening of soil samples, collected from 
different Indian localities led to the identification of three 
species, one new and two known that are described here 
under. 
Material and Methods 
Collected soil samples were processed by Cobb's 
[1918] sieving and decantation, as well as modified 
Baerman's funnel techniques. The nematodes extracted 
were heat-kiUed, fixed in formalin-glycerol fixative, 
dehydrated by slow evaporation method (Seinhorst, 1959] 
and mounted in anhydrous glycerine. Measurements were 
taken using an ocular micrometer, line illustrations made 
using a drawing tube attached to Olympus BX-51 DIC 
microscope, and LM photographs taken viath an Olympus 
digital camera DP-11. 
Descriptions 
Poikilolaimus jodhpurensis 
(Khera, 1 9 6 9 ] Sudhaus , 1 9 8 0 
(Figs 1 & 2] 
Measurements: See Table I. 
Female: Body small to medium-sized, very plump, 
curved ventrally upon fixation. Cuticle loose, more at 
mid-body region: 3-4 ^im at lip region, 13-18 yon on 
dorsal side, 3-7 \an on ventral side at mid-body region 
in fixed specimens; some specimens with unusually 
loose cuticle: 10-11 jim at lip region, 30-41jim on 
dorsal side, 8-9 ^ m on ventral side in mid-body region. 
Cuticle transversely annulated under LM. Lip region 
visibly narrower than adjoining body in specimens with 
inflated cuticle; lips small, not distinctly separate; labial 
sensilla papilliform, often protruding out. Amphids 
inconspicuous, post-labial. Stoma rhabditoid, 1.6 times 
as long as lip region diameter and 4-5 times longer than 
wide; cheilostom weakly cuticularised, narrower than 
gymnostom; gymnostom often arched, with converging 
walls; metastegostom isotopic and isomorphic, with two 
minute inconspicuous warLs on each plate. Pharyngeal 
collar surrounding nearly half of stoma length. Pharyngeal 
corpus weakly swollen, its diameter about 70-80% of 
that of the terminal bulb; isthmus narrow, cylindrical; 
basal bulb square-shaped, with well developed grinder 
and two-chambered haustrulum. Body diameter at neck 
base 3.5-4.0 times wider than lip region diameter Nerve 
ring encircling pharynx at 107-135 \im from anterior end. 
Secretory-excretory pore strongly cuticularised, with duct 
not discernible after 10 \xm posterior to pore; gland cell 
not discernible. Cardia elongate, 5-7 pm long, opening like 
a funnel into intestine. Intestine with wide lumen. Rectum 
with well developed rectal glands. Anus a crescent-shaped 
slit. Female reproductive system didelphic, amphidelphic. 
Ovaries reflexing over with germinal and growth zones 
(antidromous]; anterior ovary on right and posterior 
one on left side of intestine; oocytes arranged in double 
rows in the germinative region, separated from growing 
oocytes with a prominent sphincter. One or two small 
spherical psuedocoelomocytes observed close to flexures 
of anterior and posterior ovaries. Each oviduct dilated 
proximally and connected with spacious, slighdy offtet, 
rectangular spermatheca, which is usually filled with 
rounded spermatozoa. Crustaformeria not demarcated. 
Uterus accommodating 1-4 spinose-shelled eggs in early 
stages of development. Two pairs of ovoid vaginal glands 
aligned with dorsal and ventral walls of uterus; vagina 
showing two pairs of elliptical refractive pieces of muscles 
in optical section. Vulva pore-like, surrounded by a rim, 
slightly post-equatorial, and with not protruding lips. 
Secretions observed adhering to vulva in some freshly 
inseminated females. Tail short, cupola-shaped with small 
spike, reversible up to different lengths into tail cuticle. 
Phasmids obscure. 
Male: Smaller in size than female, and with 
posterior body region more curved ventrally. Testis single, 
ventrally reflexed, on right side of intestine; vas deferens a 
broad tube without separated ejaculatory glands. Spicules 
separate, with hooked capitula resembling like a pigeon's 
head, and lamina with or without longitudinal ridges. 
Gubemaculum slightly arcuate, with pointed proximal 
end, and 0.24-0.35 times as long as spicules. Tail cupola-
shaped with small terminal spike, shorter than anal 
body diameter. Bursa leptoderan, rudimentary, hardly 
demarcated from loose cuticle. Eight pairs of papillae 
arranged in 1 + 1+ 1/1 + 1+2+1+P configuration: GPl and 
GP2 outside bursa, widely spaced; GP3 subventral, almost 
ad-doacal; five post-cloacal papillae include GP4 lateral, 
dorsally directed; GPS subventral; GP6, GP7 relatively 
closer and subventral in position; GPS lateral, opening 
dorsally at bursal edge; and GP9, the posteriormost, 
slender pair represents phasmids (P]. Copulatory muscle 
bands absent. 
Emended diagnosis: P. jodhpurensis is characterised 
by its unusually loose and striated cuticle, labial sensilla 
papilliform, metastegostom isotopic and isomorphic 
with two inconspicuous warts, relatively anterior-placed 
secretory-excretory pwrt^ sphincter within ovaries, large 
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FIGURE 1. PaiUlohibma jodhpurensb (Khera, 1969). A: Entire female (intestine removed in posterior gonad region). B: 
Entire male. C: Anterior region. D: Pharyngeal region. E: Female reproductive system (posterior branch). F: Female tail 
region (lateraQ. G: Male tail region (lateral). 
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FIGURE 2. PoiiilolabmisJoJhfmrensIs (Khera, 1969). A: Enface\ievi. B, C:Anterior region. D:Anterior pharyngeal region. 
E: Posterior pharyngeal region (arrow indicates excretory pore). F: Reflexed part of testis lateral (from right). G: Female 
reproductive system (anterior branch). H, I: Uterine region with eggs (arrows indicate muscles in cross section). J: vulval 
region (ventraT). K: Female tail region (lateral). L-N: Male tail region (lateral) (white arrows indicate genital papillae, black 
arrows indicate doacal lining). (Scale bar = 10 )un). 
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rectangular sf>ermathecae, spinose-shelled intra-uterine 
eggs, pore-like vulval opening with circular rim, and 
males with spicules having hooked capitula, proximally-
pointed gubernaculum, and eight pairs of bursal papillae 
in 1 + 1 + 1/1 + 1 + 1+2+P configuration. 
Hcibitat and locality: Soil from a ditch at Okhla, 
New Delhi, India. 
Voucher specimens: Nine females and five males on 
slides Poikihlaimus jodhpurensis No. B16D/1-7 deposited 
in Nematode Collection of the Department of Zoology, 
Aligarh Muslim University, Aligarh, India. One female 
and one male on slide Poikilolaimus jodhpurensis No. 
B16D/8 deposited at the Laboratory of Nematology, 
Wageningen University and Research Center fWUR), the 
Netherlands. 
Remarks: Since the original description of P. 
jodhpurensis lacks some relevant morphological details, 
viz. the shape of spicules and the configuration of 
genital papillae, a redescription was very much desired. 
Its type material could not be procured despite our 
repeated requests, but, on comparison with the original 
description, the present population showed some 
common yet unique features such as the isomorphic and 
isotopic metastegostom with non setose warts that were 
found to be minute or obscure in our specimens. Khera 
(1969) described them as plate-like, probably viewing 
only the sderotised and strongly-built metastegostomal 
component bearing the obscure warts. A cross section 
at metastegostomal level revealed the denticles but due 
to excessively loose cuticle, the elements could not be 
kept intact and are not illustrated. The weakly sderotised 
cheilostom, a weakly swollen pharyngeal corpus, large 
(rectangular) spermathecae filled with spemns, circular 
vulva and prominent rectal glands are some of the features 
in conformity with Khera's description. The features that 
were not stated in original description but interpreted 
from illustrations are the presence of spines on egg surface 
(dark stippling on eggs in Fig. 4D apud Khera similar to the 
refractive spines seen in Fig. 2H), and the possibility of a 
sphincter within ovary, between the germinal and growth 
zone (as reflected by a suddenly narrowed ovary towards 
distal side as in Fig. 4A apud Khera also seen in Fig. 2G). 
Some of the features reported by Khera but absent in the 
present population include the short pharyngeal collar 
(reaching only up to metastom apud Khera, 1969) which 
is not reported in any other species of Poikilolaimus hence 
not reliable. Likewise the female tail length (10 pm) as 
mentioned in the original text does not correspond v«th 
that shown in Khera's Rg. 4E, and is definitely more than 
10 pm. In addition to this incongruity, the reportedly nine 
pairs of genital papillae (two pre-cloacal and seven post-
doacal pairs) in males seem to be erroneous. One pre-
cloacal pair is likely to be overlooked due to its obscure 
nature Png. 2 L, M) while the additional two post-cloacal 
pairs appear to be the artifact of the cloacal lining (as 
seen dose to GPS and GPS in Fig. 2M). Khera (pp. cit.) 
also reported anterior ovary (110 \xm] to be smaller than 
posterior (125 pm) which is not a significant difference in 
absence of mean and standard deviation values; however, 
theCl (length of anterior genital branch X 100/Totalbody 
length) and G2 (length of posterior genital branch x 100/ 
Total body length) values (calculated from Khera's text) 
corresponded well with the present population. Some 
other minor differences include the anterior position of 
secretory-excretory pore with respect to nerve ring, the 
relatively smaller spicules (31-37 us 41-44 |jm) in the 
present population, and a ventrally reflexed {ys dorsally 
reflexed) testis. 
P. jodhpurensis, therefore, can be distinguished 
from P. oxydercus (de Man, 1895) in having distinctly 
striated and thicker cuticle, isotopic metastegostom with 
inconspicuous warts, relatively anterior secretory excretory 
pore, sphincter between germinative and growth zones of 
ovaries, large rectangular spermathecae, and circular vulval 
opening surrounded by a rim (ys cuticle largely smooth 
and 3-4 pm thick, anisomorphic metastegostom with two 
prominent setose denticles, secretory excretory pore at 
71-85% of pharyngeal length, sphincter not reported in 
ovaries, spermathecae relatively small, and a transverse 
slit, respectively, in P. oxycercus). 
P. jodhpurensis differs from P. regenfussi Sudhaus, 
1980 in having oviparous females with amphimictic 
mode of reproduction, striated cuticle, lower a- and 
c-ratios, metastegostom with inconspicuous warts, 
relatively anterior-placed secretory-excretory pore, two 
pairs of vaginal glands, and males with lesser pairs of 
genital papillae with GP4 dorsally oriented (vs females 
ovoviviparous with parthenogenetic mode of reproduction 
in absence of males, cutide smooth, a = 15.4-30.1, c 
= 13.0-20.8, metastegostom with two fine setose denticles, 
secretory-excretory p>ore at 74-90% of pharyngeal length, 
vaginal glands not reported and males with nine pairs of 
genital papillae with GPS dorsally directed, respectively, 
in P. regenfussi according to Kiontke & Sudhaus, 2000, and 
Sudhaus & Koch, 2004). 
Poikilolaimus oxycercus (de Man, 1895) 
(Figs 3,4) 
Measurements: See Table I. 
Female. Body medium-sized, plump, almost straight 
upon fixation. Cuticle smooth, loose, about 4-10 pm thick 
at mid-body region and S.5-9.0 pm on tail. Lip region 
continuous or slightly offset with adjoining body; lips 
small and separate; outer labial and cephalic sensilla raised. 
Amphids small, pore-like, post-labial. Stoma rhabditoid, 
about twice as long as lip region diameter or 3.S-4.5 
times longer than wide; cheilostom cuticularized, arched; 
gymnostom about 40% of stoma length; stegostom about 
4S-S0% of stoma length, surrounded by pharyngeal tissue; 
metastegostom anisotopic with each swelling bearing 
two well-built setose denticles. Pharynx with 94-142 pm 
long, weakly swollen corpus (measured firom anterior 
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RGUBE 3. PoikUolaimus oxycercus (de Man, 1895). A: Entire female. B: Entire male. C: Anterior region. D: Pharyngeal region. E: 
Female reproductive system (anterior branch). F: Female tail region. G: Male tail region. H: Gubemaculum with lateral sleeve. 
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FteURE 4. Poiiilohtimtu oxycercus (de Man, 1895). A: En face view. B: Cross section through metastegostom. C, 
D; Anterior region. E: Anterior pharyngeal region. F: Posterior pharyngeal region farrow indicates excretory pore). 
G: Female reproductive system (anterior branch). H: Uterine region showing vaginal glands. I, J: Female tail region. 
K-M: Male tail region, arrows indicate genital papillae. N: Tail region of aberrant male, (all figures lateral). (Scale 
bar= 10 pm). 
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end), which is about 1.2-1.4 times longer than isthmus 
and basal bulb together; 40-50 )im long, thick isthmus; 
massive, strongly muscular, basal bulb of 33-43 x 24-37 
l-im with a powerful grinder and double haustrulum. Body 
at anterior and posterior end of pharynx 2.2-2.6 and 3.4-
5.2 lip region diameters wide, respectively. Cardia conoid, 
3-5 Jim long, with wide lumen. Intestine granular with 
wide lumen. Rectum thin-walled, about 1.0-1.2 anal body 
diameters long. Rectal glands with prominent nuclei. Anus 
a crescent-shaped slit. Reproductive system didelphic-
amphidelphic, occupying nearly 50% of total body length. 
Anterior genital branch often longer than posterior one. 
Ovaries reflexed, anterior on right side and posterior on 
left side of intestine; each ovary having a mature oocyte 
at proximal end usually separated from remaining 
part by slight depression, sphincter not discernible; 
oocytes at distal end of ovary arranged in double rows. 
Two pseudocoelomocytes in close proximity to flexure 
of gonad on ventral side. Oviduct dilated proximally, 
connected to ovoid spermathecae. Crtistaformeria with 
prominent glandular cells, four in a column. Uterus usually 
containing one or two embryonating eggs with faint spines 
on shell. Vagina thick-walled, 10-17 jun long, at right 
angle to longitudinal body axis and provided with oblique 
muscle bands. Four ovoid vaginal glands aligned to dorsal 
and ventral uterine walls. Vulva a transverse slit flanked 
by low cuticular flaps on left and right sides, slightly post-
equatorial, located at 353-440 pm from anterior end. 
Vulva-anus distance 11-15 times tail length. Tail shorter 
than anal body diameter, cupola-shaped with pointed spike 
which occasionally appears bent dorsally. Cuticle forming 
a loose envelope around tail, with posterior half (spike) 
uncovered. Phasmidial opening at base of tail-spike. 
Male. Similar to female in general morphology 
except being smaller and slightly ventrally arcuate in 
posterior body region. Genital system monorchic, testis 
with ventrally reflexed part about 54-68 pm long at right 
side of intestine. Spicules with hooked manubrium, and 
lamina with longitudinal ridges. Gubemaculum trough-
shaped, about one-fourth to one-third of spicule length, 
with pointed proximal end and small lateral sleeves. 
Bursa rudimentary, not distinguishable from lateral body 
cuticle. Bursal papillae eight pairs in 1+1 + 1/1 + 1+1+2 
configuration: three pre-cloacal, one ad-cloacal and four 
post-doacal pairs; G P l subventral, about 1.0-1.5 times 
the spicule length in front of cloaca; GP2 and GP3 spaced, 
latter opening at level of cloaca; GP4 arising at level of 
GP3, lateral; GP5 subventral; GP6, lateral but opens 
dorsally at bursal edge; GP7 and GPS subventral, closely 
placed; GP9 representing the phasmids. Copulatory 
muscles bands absent. 
Habitat and locality: Litter at "Chakwa Chakwi", 
Keoladeo National Park, Bharatpur, Rajasthan, India. 
Voucher specimens: Nine females and seven males 
on slides Poikilolaimus oxycercus N a KNP/ 2-4, deposited 
in 'Nematode Collection' of the Department of Zoology, 
Aligarh Muslim University, Aligarh, India. One female 
and one male on slide Poikilolaimus oxycercus No. KNP/ 1 
deposited at the Laboratory of Nematology, Wageningen 
University and Research Center (WUR), 6700 ES 
Wageningen, The Netherlands. 
Remarks: Above description fits well the available 
information on this species, although a minor difference 
could be noticed in the form of faint cuticular striations 
observed in few individuals. The anisotopic metastegostom 
could also be viewed in cross section, with the three 
plates not appearing at same level. O n e aberrant male 
specimen was observed with abnormally reduced and 
stumpy spicule, lacking a demarcated calamus (Rg 4N). 
Besides other gross differences, the population differs 
from P. jodhpurensis population on account of shapes and 
sizes of spermatheca, crustaformeria and egg shells. The 
spermathecae are smaller and ovoid, the crustaformeria 
well developed with four cells in a column, and the 
egg shell surface less rugose in P. oxycercus than in P. 
jodhpurensis. 
Poikilolaimus istvani sp . n . 
(Figs 5 & 6) 
Measurements: See Table I. 
Female: Body small sized, slender, curved ventrally 
upon fixation. Cuticle usually not loose, transversely 
striated, in rare instances 2-4 jjm thick. Two lateral lines 
present through out length of body. Lip region continuous 
with body contour; outer labial and cephalic sensilla 
slightly raised. Amphids inconspicuous, at the base of 
lateral lips. Stoma 2.2-2.5 times labial diameter or 5-6 times 
longer than wide; cheilostom moderately cuticularised; 
gymnostom with straight walls; metastegostom isomorphic, 
isotopic, each metastegostomal plate bearing two setose 
denticles. Pharyngeal collar surrounding the posterior 
half of stoma. Pharyngeal corpus weakly swollen, 85-
111 pm long; isthmus narrow, 48-55 jim long; and basal 
bulb usually oblong, 29-32 x 21-24 pm in diameter with 
well developed grinder and double haustrulum. Cardia 
elongate, 3-5 pm. One pseudocoelomocyte observed close 
to flexure of each ovary (Fig. 6H) . Intestine with wide 
lumen. Rectum well developed with obscure rectal glands. 
Anus a crescent-shaped slit. Female reproductive system 
didelphic-amphidelphic. Ovaries reflexed with relatively 
short flexures, without any sphincter between germinal 
and growth zone; oocytes arranged in double rows in the 
germinative region of ovary. Oviduct expanded proximally, 
connected with elongate ovoid spermatheca, containing 
sperm. Uterus often with two intra-uterine eggs in 
early stages of development. Four ovoid vaginal glands 
associated to dorsal and ventral uterine walls. Vagina thick 
walled. Vulva a small slit, slightly post-equatorial; cuticle 
in vulval region neither elevated nor sunken. Tail cupola-
shaped with simple, acute tip. Phasmids opening at the 
beginning of tail spike. 
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FIGURE 5. BaUdlolahnus istvani sp. n. A: Entire female (intestine removed in posterior gonad region). B: Entire male. C: 
Anterior region. D: Pharyngeal region. E: Female reproductive system (anterior branch). F: Female tail region. G, H: Male 
tail region (each lateral). I: Male tail region (ventral). J: Gubemaculiun with lateral extension. 
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FteuSE 6. PoiUIoLtimus istvani sp. n. A: En face view. B: Cross section through metastegostom. C-E: Anterior region. F: 
Anterior pharyngeal region. G: Posterior pharyngeal region. H: Female reproductive system (anterior branch). 1: Vulval 
region (lateral) (arrows Indicate vaginal glands). J: Vulval region (ventral). K, L: Female tail region Qateral). M: Refiexed 
part of testis (from right). N, O, Q: Male tail region (lateral) (arrows indicate genital papillae). P: Male tail region (ventral). 
(Scale bar = 10 pm). 
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Male: Similar to female, but more curved ventrally 
at its posterior region. Genital system monorchic, reflexed 
ventrally on right side of intestine. Vas deferens a broad 
tube without ejaculatory glands. Copulatory mu.scles 
well developed, with four paired bands: two in spicular 
region and two in firont of this. Spicules with triangular 
capitula, and lamina with distinct ventral angular process 
and with longitudinal ridges. Gubemaculum cuticularised, 
with rounded to crochet-shaped proximal end, that is 
separated from other part by a notch, and distally with 
small lateral elevations. Tail long, cupola-shaped, with 
large conical tip. Bursa leptoderan, rudimentary, hardly 
demarcated from cuticle. Eight pairs of papillae arranged 
in 1 + 1 + 1/1 + 1 + I+2+P configuration: GPl and GP2 
(outside bursa, widely spaced) along with GP3 subventral, 
pre-cloacal; five post-cloacal papillae include GP4 lateral 
opening at dorsal bursal edge, GPS subventral, GPS lateral 
but dcrsally oriented, GP7 and GPS relatively closer and 
subventral, and GP9 very slender and nearly obscure 
representing phasmids (P). 
Diagnosis and relationships: The new species is 
characterized by its slender body, tightly applied and 
finely striated cuticle, two lateral lines clearly vLsible along 
entire length, slightly raised labial sensilla, isomorphic 
and isotopic stoma with each metastegostomal swelling 
bearing two setose denticles, thick-walled vagina with 
four ovoid vaginal glands in proximal part of uterus, ovoid 
spermatheca, inconspicuous rectal glands, and males with 
spicules having triangular capitula and angular lamina, 
gubemaculum proximally crochet-shaped with distal 
lateral elevations, eight pairs of genital papillae, and four 
pairs of copulatory muscle bands. 
P. istvani sp. n. differs from P. oxycercus in 
having striated, thin cuticle, higher c'-ratio, isotopic 
metastegostom, small vulval slit not flanked by cuticular 
folds, lesser number of intra-uterine eggs, inconspicuous 
rectal glands, and males with relatively smaller spicules, 
proximally crochet-shaped gubemaculum, and presence 
of copulatory muscle bands [us smooth and loose cuticle, 
vulval .slit larger and surrounded by cuticular flaps, rectal 
glands prominent, proximally pointed gubemaculum, and 
copulatory muscle bands absent in P. oxycercus). 
The new species can be distinguished from P. 
regpnfussi Sudhaus, 1980 in having relatively shorter body, 
oviparous females with amphimictic mode of reproduction, 
non punctated and striated cuticle, higher c-ratio, stoma 
more than two times the lip region diameter long, lesser 
number of intra-uterine eggs, and presence of males {ys 
ovoviviparous females often with parthenogenetic mode 
of reproduction in absence of males, L = 0.68-1.30 mm, 
cuticle finely punctated, absence of lateral lines; c = 13.0-
20.8, stoma about twice the lip region diameter long, and 
1-9 intrauterine eggs in each uterus, respectively). 
It can be separated firom P. jodhpurensis by its 
thin cuticle, presence of lateral lines, higher a- and c'-
valuesi continuous lip re^on, setose metastegostomal 
denticles, lesser number of intra-uterine eggs, smaller 
oval spermatheca, thick-walled vagina, small vulval slit, 
inconspicuous rectal glands, pro.ximally rounded and 
crochet-shaped gubemaculum, and presence of copulatory 
muscle bands [vs cuticle 16-25 pm thick in mid-body 
region, absence of lateral lines, lip region .slightly offset, 
metastegostomal warts inconspicuous, intrauterine eggs 
up to four in number, large rectangular spermatheca, thin-
walled vagina, vulva pore-like, prominent rectal glands, 
gubemaculum arcuate with pointed proximal end, and 
copulatory muscle bands not visible in P. jodhpurensis). 
Type habitat and locality: Samples containing 
Poikilolaimiis istvani sp. n. were collected from drain at 
Cheerat, Aligarh, India. 
Type specimens: Female holotype, seven female 
paratypes and seven male paratypes on slide Poikilolaimus 
istvani sp. n. No. 4NOC/1 -8 deposited in the Nematode 
Collection, Department of Zoology, Aligarh Muslim 
University, Aligarh, India. O n e female paratype and one 
male paratype on slide Poikilolaimus istvani sp. n. No. 
4 N O C / 9 , deposited at the Laboratory of Nematology, 
Wageningen University and Research Center (WUR), 
6700 ES Wageningen, The Netherlands. 
Etymology: The species is named in honour of the 
legendary nematologist Prof I. Andrassy. 
Remarks: P. istvani sp. n. markedly differs from the 
species considered under the genus Cuticularia, viz. C. 
jirmata Andrassy, 1998 and C annulata Eroshenko, 2002. 
With the former, the new species differs on account of 
lower a- and c-ratios, crochet-shaped gubemaculum with 
lateral elevations, and presence of copulatory muscle bands. 
The species also shows differences in having a relatively 
longer genital tract, presence of intra-uterine eggs and 
greater number (4 vs 2) of vaginal glands. It differs from 
C. annulata in having a closely applied [vs loose) cuticle, 
higher c-ratio, relatively higher a- and K-ratios, cupola-
shaped [vs conical) tail, and presence of vaginal glands 
and copulatory muscle bands. The secretory-excretory 
pore in the latter is also located anteriorly, close to nerve 
ring compared to P. istvani sp. n. where it is located in 
the middle region of isthmus. The other related species 
reported from India described as C. hrevicorpus and C 
jenniferae by Khan et al. (1999), show insufficient details 
for comparison. The inadequate descriptions as well 
illustrations, and the difficulty of procurement of the type 
materials, make the status of the two species doubtful. 
The spicular morphology along with gubemaculum and 
the configuration of the genital papillae do not seem to be 
typical of the genus. 
Discussion 
On the genera Poikilolaimtis and Cuticularia 
Fuchs (1930) described the genus Poikilolaimus 
on the basis of smooth body cuticle with folds, lips with 
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slightly raised papillae, a wide anisomorphic stoma with 
plate-like dorsal tooth, pharynx long with two bulbs, 
secretory-excretory pore anterior to basal bulb, gonads 
paired, vulva post-equatorial representing a small slit, 
long rectum, female tail short conoid, male tail with bursa 
and genital papillae in various configuration. He further 
described the representative species P. piniperdae having 
thick smooth cuticle with folds, reserve granules in the 
body, large anisomorphic stoma, oval and post-labiai 
amphids often not distinct, pharynx long with swollen 
corpus with distinctly cutinized lumen, paired gonads 
wid\ short reflexed parts, presence of vulval papillae, 
males with distinct bursa and having three pairs of pre-
cloacal papillae, long slender and cephalated spicules with 
fine distal ends, and gubernaculum notched and curved. 
Later, Sudhaus and Koch (2004) described only two pairs 
of pre-cloacal papillae in P. piniperdae. 
Van der Linde (1938) in his original description 
identified Cuticularia on the basis of loose cuticle with 
folds, amalgamated lips, indistinct labial sensilla and 
amphids, secretory-excretory pore located between 
nerve ring and terminal bulb, pharynx with cylindroid 
corpus, non cutinized lumen and a rectangular basal bulb, 
dark granular aggregates in anterior intestinal region, 
rudimentary bursa, males with three pairs of precloacal 
papillae, spicules cephalated and curved, and straight and 
narrow gubernaculum. Afterwards, the representative 
species of the genus, C. mathesoni Van der Linde, 1938 
was synonymised with Cuticularia (= Rhabditis) oxycerca 
de Man, 1895 by Andrassy (1983) and was made the type 
species. 
Andrassy (1983) appears justified in separating 
Cuticularia from Poikilolaimus on the basis of original 
data/specimens that looked distinct because of its stoma 
type (isomorphic vs anisomorphic), nature of pharyngeal 
corpus (cylindroid vs bulb-like) with noncutinized (ys 
cuticularised) lumen, nature of bursa (indiscernible MS 
distinctly visible), shape of spicules and the relative 
positions of three precloacal papillae (anterior most 
distant i/s relatively closer to cloacal opening). However, 
with the addition of more species in the intervening 
period, the differences between these two genera became 
less pronounced. 
Considering P. emstmayri Sudhaus & Koch, 2004 
as a valid species of Poikilolaimus (piniperdae group 
apud Sudhaus & Fitch, 2001), the differences between 
Cuticularia and Poikilolaimus become much diffused. On 
one hand, it shows affinities with species of Cuticularia on 
account of presence of vaginal glands, an isomorphic stoma 
(metastegostom), the dark intestinal aggregates besides 
the pronunent cuticular folds, and shape of spicules; but, 
on die other hand, it resembles the representatives of 
Poikihiaimus in having males with lesser pre-cloacal pairs 
(the only character for differentiation of the two genera). 
The other possible separating character, the position of 
secretory-excretory pore (anterior to nerve rin^, however, 
has been reported in Poikihiaimus jodhpurensis apud 
Khera, 1969 (also considered a synonym of C. oxycerca 
by Andrassy, 1983). The number of genital papillae 
may not prove a very sound basis for differentiation of 
genera though may be important at species level. Also on 
embryological grounds (Pn.P fate cells) oxycercus has been 
reported closer to piniperdae than regenfussi (Hong et al. 
2005). Thus in view of the morphological plasticity and 
remarkable embryological affinities we considered the 
two genera to be the same and following Law of Priority, 
placed the species under study in the genus Poikilolaimus. 
Relationship within genus Poikilohtimus 
This genus is represented by a group of species 
characterized by having body usually plump and 0.5-
1.8 mm long; cuticle thick, smooth or striated; lips 
separate, with small labial sensilla; pore-like amphids; 
iso- or aniso-topic/morphic stoma with minute warts or 
setose denticles on metastegostomal plates; pharyngeal 
collar surrounding about 40-50% of stoma; pharyngeal 
corpus cylindrical or weakly swollen; female reproductive 
system with antidromously reflexed ovaries; usually with 
conspicuous spermathecae and vaginal glands; a spicate 
or cupola-shaped tail with terminal spike; males having 
free, slender spicules with hooked capitula; proximally 
pointed or notched gubernaculum; and rudimentary 
leptoderan bursa with 6-9 pairs of papillae. Some of the 
characters considered taxonomically relevant have been 
found to be unreliable in view of their variation within the 
same population. These characters include continuous to 
slightly offset lip region, tapering or cylindroid nature of 
isthmus, size of the reflexed part of genital tract, and shape 
of rectum. Along with spermathecae and vaginal glands, 
the spicules with hooked or bird head-shaped capitula 
seem to be the usual features of most congeners. Sudhaus 
and Koch (2004) analysed the phylogenetic position of 
genus Poikilolaimus on the basis of morphological traits 
and considered it representing a very early branch of 
Rhabditida. They described the antidromously reflexed 
ovaries to represent a plesiomorphic condition not found 
in Rhabditida except Bunonematidae and Diplogastridae. 
The vaginal glands are another feature frequently observed 
in Diplogastridae and rare in Rhabditidae although 
another plesiomorphic feature, the absence of bursa, 
is also commonly found in the former group. Sudhaus 
and Koch (2004) considered that the stem species of 
the genus was characterized by having cuticle with an 
ability to inflate or shrink, narrow lateral alae, polygonal 
terminal bulb, strongly cuticularised secretory-excretory 
pore, loss of deirids, metastegostom with protruding 
teeth, and accumulated reserve in anterior intestine; and 
divided Poikihiaimus into two distinct subgroups, namely 
'oxycercus' and 'piniperdae'. However, taking into account 
the characteristics of P. jodhpurensis, the last two characters 
seem to be exceptionsL The 'oxycercus' group included 
P. oxycercus, P. jodhpurensis and P. regenfussi on account 
cupola-shaped tails in both female and male; meanwhile, 
the 'piniperdae' group included P. piniperdae, P. emstmayri 
and P. incisocaudtus, with only one characteristic feature, 
the subsequent loss of one pair of genital papilla. Taking 
into consideration Sudhaus and Koch's (2004) grouping. 
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P. isWani sp. n. does not fit completely in either group as 
female tail does not possess a typical cupola shape, the 
gubemaculum is rounded/crochet-shaped proximally, 
and there is no loss of genital papillae. Therefore, the 
major difference between both species groups might be 
the completeness (8-9 pairs) or loss of anterior genital 
papillae. In another study, Hong et al. (2005) worked 
out the embryological relationship between P. oxycercus, 
P. piniperdae, P. regenfussi and P. emstmayri on the basis 
of Pn.P cell fates; contrary to Sudhaus and Koch (2004) 
hypothesis, they found P. oxycercus to be closely related to 
P. piniperdae compared to P. regenfussi. 
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> Genital Papillae (GP) configuration used in descriptions: Number. (precXoacaVs) / 
number, (adcloacal/s) / number, (postcloacals including phasmids indicated by P). 
> Due to variation in lengths of the labial probolae the stoma length in cephalobs has 
been measured from the apical end of lips/ cephalic probolae that surround the oral 
aperture. 
> In most line diagrams, in order to reflect the relative position and structure of the 
genital branches, the intestine in the region has not been highlighted. 
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SYSTEMATICS 
Order: Rhabditida Chitwood, 1933 
Diagnosis. Secementia. Cuticle smooth or annulated. Lip region continuous or slightly to 
markedly setoff. Lips six or three, rarely four. Amphids small, mostly pore-like, on lateral lips; 
rarely elliptical and post-labial. Stoma generally prismatic tubular, usually longer than wide, 
fixed, non-protrusible; composed of cheilostom, gymnostom and stegostom, never forming a 
protrusible stylet. Stegostom always surrounded by pharyngeal tissue (collar), divided into 
prostegostom, mesostegostom, metastegostom and telostegostom. Metastegostom with fine 
warts/ setose denticles/ well-developed teeth or cutting plates. Pharyngeal corpus cylindrical or 
with a posterior swelling (termed as metacarpus), isthmus and basal bulb. Valve plates/ 
grinder present in median or terminal bulb. Secretory-excretory system composed of a double 
collecting canal and a cuticularised duct and pore. Intestinal lumen usually wide. Three well 
developed rectal glands often present. Female reproductive system didelphic, amphidelphic or 
mono-prodelphic. Ovary/ies reflexed with single or double flexures often reaching up to vulva or 
beyond that. Vulva median or far posterior near anus. Males with single reflexed testis, vas 
deferens, ejaculatory duct and occasionally a pair of ejaculatory glands. Bursa leptoderan, 
pseudopeloderan, peloderan or absent. Genital papillae usually paired 3-10 pairs. Spicules free, 
occasionally fused distally. Gubemaculum simple or provided with sleeves. Phasmids distinct, 
often tubular. 
Type suborder: Rhabditina Chitwood, 1933 
Other suborders 
Cephalobina Andrassy, 1974 
Diplogastrina Micoletzky, 1922 
Teratocephalina Andrassy, 1974 
Key to suborders of Rhabditida (Orley, 1880) Chitwood, 1933 
Stoma well developed, either long, tubular or wide, spacious; metastegostom with small 
denticles or large teeth; pharynx usually with a raetacoipus or swelling, female reproductive 
system generally didelphic, bursa present or secondarily reduced 2 
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Stoma small mostly quite narrow, consisting of small pieces in optical view, pharyngeal corpus 
cylindrical without a swelling, female reproductive system generally mono-prodelphic; bursa 
primarily lacking 3 
Stoma often wide with usually large conspicuous teeth; pharynx usually with a valvate, muscular 
median bulb and a valveless terminal one; bursa reduced in most 
cases Diplogastrina 
Stoma usually tubular with small teeth or denticles; terminal bulb of pharynx with a grinder; 
bursa well-developed, occasionally reduced Rhabditina 
Lip margins strongly cuticularised and notched or bearings six bristles; amphids post-labial, 
mostly discernible; pharyngeal corpus cylindrical; female reproductive system amphidelphic or 
mono-prodelphic Teratocephalina 
Lip margins not cuticularised, rarely notched, bristles never present; amphids small or obscure. 
Usually labial exceptionally post-labial; pharyngeal corpus cylindrical; female reproductive 
system always mono-prodelphic Cephalobina 
Suborder: Cephalobina Andrassy, 1974 
Diagnosis. Rhabditida. Cuticle single or double, transversely annulated, with or without 
punctation. Longitudinal lines rarely present. Lip margins smooth rarely asymmetrical, with or 
without complex processes. Lips three or six. Amphids circular or oval in shape, usually on 
lateral lips. Stoma narrow, with distinctly jointed components. Cheilostom slightly 
cuticularised and wide then rest of stoma. Metastegostom with fine denticles, surrounded by 
pharyngeal tissue. Pharynx tripartite; corpus cylindrical to fusiform without median bulb, 
isthmus thin, basal bulb rounded with distinct grinder. Cardia small. Secretory-excretory pore 
generally in corpus region of pharynx. Intestinal lumen wide. Female reproductive system 
mono-prodelphic with setoff spermatheca. Ovary reflexed directed posteriorly with one or 
several flexures near germinal zone. Males monorchic with two to three pairs of pre-cloacal 
papillae and five pairs of caudal papillae, without bursa. Tail of females conical to cylindroids; 
that of male conical 
Type superfamily: Cephaloboidea Filipjev, 1934 
Other superfamilies 
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Panagrolaimoidea Throne, 1937 
Drilonematoidea Pierantoni, 1916 
Myolaimoidea Andrassy, 1958 
Elaphonematoidea Heyns, 1962 
Key to superfamilies of Cephalobina Andrassy, 1974 
1. Pharynx simple, cylindrical, without distinct division Drilonematoidea 
- Pharynx tripartite, with distinct corpus, isthmus and basal bulb 2 
2. Stoma entirely narrow / close, symmetrically cuticularised; ovary reflexed at oviduct, with 
one or two flexure/s posterior to vulva Cephaloboidea 
- Stoma at least in anterior part spacious, unsymmetrically cuticularised, post-vulval part of 
ovary straight with single flexure 3 
3. Lip region with broad apical and lateral appendages Elaphonematoidea 
- Lip region without appendages 4 
4. Bursa present, with robust genital papillae, spicules completely absent Myolaimoidea 
2_Bursa absent, male with small genital papillae, spicules always persent... 
^^ Panagrolaimoidea 
Superfamily: Cephaloboidea Filipjev, 1934 
Diagnosis. Cephalobina. Body cylindroid. Cuticle distinctly annulated. Lip region with 
complex processes/ probolae. Stoma narrow, with distinct rhabdions surrounded by pharyngeal 
tissue. Pharynx tripartite; corpus cylindrical to fusiform without metacorpus, isthmus thin, 
basal bulb rounded with grinder. Cardia small. Female reproductive system mono-prodelphic 
with setoff spermatheca; ovary often reaching up to or posterior to vulva with double flexure in 
germinal zone. Males monorchic, without bursa, with two to three pairs of pre-cloacal genital 
papillae and five pairs of post-cloacal genital papillae. 
Type family: Cephalobidae Filipjev, 1934 
Other family 
Metacrobelidae Andrassy, 1974 
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Key to families of Cephaloboidea Filipjev, 1934 
1. Vulva posteriorly located, very close to anal opening, post-uterine sac 
absent Metacrobelidae 
-Vulva much anterior to anus, mostly at two third of body length, post-uterine sac usually 
present Cephalobidae 
Family: Cephalobidae Filipjev, 1934 
Diagnosis. Cephalobidae. Cuticle single or double, distinctly aimulated; aimuli at least 1 jim 
wide. Lips six in doublets or amalgamated, with or without probolae. Amphidial aperture oval 
or circular, on lateral lips. Stoma with distinct rhabdions; cheilostom wide, rest of stoma 
narrowed. Metastegostom with a dorsal tooth. Pharyngeal collar extending to base or top of 
promesostegostom. Pharynx with cylindrical corpus and a terminal bulb having a grinder. 
Female reproductive system mono-prodelphic; ovary with or without flexure extending 
posterior to vulva. Post-uterine sac usually present. Males with single testis, separate spicules 
and small gubemaculum. Bursa absent. Genital papillae usually eight pairs, typically arranged. 
Tail in both sexes usually short conoid. 
Type subfamily: Cephalobinae Filipjev, 1934 
Other subfamilies 
Acrobelinae Thome, 1937 
Kiijanoviinae Andrassy, 1976 
Panagrocephalinae Andrassy, 1976 
Key to subfamilies of Cephalobidae Filipjev, 1934 
1. Lip region notched, with labial probolae 2 
- Lip region nearly smooth always, without probolae 3 
2. Lip region with large ear-like appendages Kirjanoviinae 
- Lip region with small appendages or probolae Acrobelinae 
3. Cheilostom and gymnostom broader than stegostomal part of stoma Panagrocephalinae 
- Only cheilostom broader than remaining part of stoma Cephalobinae 
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Subfamily: Cephalobinae Filipjev, 1934 
Diagnosis: Cephalobidae. Lip region continuous, smooth, without labial probolae. Cheilostom 
relatively broader than remaining part of stoma. Pharyngeal corpus cylindrical; terminal bulb 
with grider. Pharyngeal collar surrounding anterior part of stoma. Female reproductive system 
mono-prodelphic. Tail mostly small conical. 
Type genus: Cephalobus Bastian, 1865 
Other genera 
Eucephalobus Steiner, 1936 
Heterocephalobus (Brzeski, 1960) Brzeski, 1961 
7erato/o6M5 Andrassy, 1968 
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Genus: Eucephalobus Steiner, 1936 
Diagnosis. Cephalobinae. Body small to medium-sized. Cuticle transversely armulated. Lateral 
lines 3 extending up to phasmids. Lips six, conical in shape. Lip margins smooth, without any 
axils or knotch. Pharyngeal corpus cylindrical leading to a narrow isthmus and a basal bulb 
with grinder. Female reproductive system mono-prodelphic. Ovary with or without flexure 
posterior to vulva. Post-uterine sac present. Female tail usually attenuated to a pointed 
terminus, occasionally rounded with or without mucro. Male tail with genital papillae and 
mostly with a sharp mucro. 
Type species: Eucephalobus oxyuroides (de Man, 1876) Steiner, 1936 
Other species 
E. comp^us (Steiner, 1935) Thome, 1937 
E. cornis (Thome, 1925) Andrassy, 1967 
E. /ioo/>er/Marinari-Palmisano, 1967 
E. mucronatus (Kozlowska & Roguska-Wasilewska, 1963) Andrassy, 1967 
E. paracornutus De Coninck, 1943 
E. striatus (Bastian, 1865) Thome, 1937 
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Eucephalobus oxyuroides (de Man, 1876) Steiner, 1936 
(Figs 1,2) 
MEASUREMENTS 
See Table 1 
DESCRIPTION 
Female 
Body small-sized, slightly ventrally arcuate after fixation, tapering at both extremeties, 
more towards posterior end. Cuticle thin, about 1 ^m at mid body region. Transverse 
annulations prominent, annules 1-2 |im wide at mid body region. Lateral fields 3-4 fjm wide, 
1/5* -1/7* of corresponding body diam., with three lines extending from mid corpus to tail 
region. Lip region continuous, slightly expanded from adjoining body. Lips six, separate, 
conical in shape with raised sensilla. Amphids inconspicuous. Stoma cephaloboid type, 
moderately cuticularised, 2.2-2.6 times labial diam. long. Cheilostom cuticularised, rod-
shaped. Gymnostom narrower than cheilostom; gymnostom and stegostom almost of same 
width; metastegostom with a small tooth borne on dorsal wall. Pharynx comprising of a 
cylindrical corpus, a more or less undifferentiated isthmus and ovoid basal bulb of 15-18 x 
12-13 |.mi dimension having a grinder and single-chambered haustrulum. Nerve ring located 
at 59.2-68.3% of pharyngeal length from anterior end. Hemizonid present. Secretory-
excretory pore located in close vicinity of hemizonid or at 61.4-71.7% of pharyngeal length 
from anterior end. Body at pharyngeal end 3.3-4.2 times labial diam. wide. Cardia short, with 
conical flaps. Intestine with a distinctly wide lumen. Rectum 1.3-1.5 times anal body diam. 
long with one dorsal and two sub-ventral rectal glands. Female reproductive system 
cephaloboid type. Ovary on right side of intestine, well developed with one to two flexure/s 
posterior to vulva ending in a club-shaped distal end. Oocytes arranged in single row 
proximally and in cluster at distal end. Spermatheca well developed, 23-32 )am long, longer 
than corresponding body diam. Post-uterine sac 21-25 \im long, longer than corresponding 
body diam. Uterus rarely with a single egg of 56-58 x 18-20 ^m dimension. Vagina simple, 
anteriorly directed, 1/3"* -1/4* times of corresponding body diam. Vulva a horizontal slit; 
vulval lips not protruded. Distance between vulva-anus 2.0-2.4 times tail length. Tail 
elongate, tapering uniformly to a fine pointed temiinus with 28-33 ventral annules. No 
distinguishable mucro exists. Phasmids 13-15 ^m posterior to anus, located at anterior one 
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third to middle of tail. 
Male 
Similar to female in general shape and morphology except smaller size and greater body 
curvature. Testis single, laterally reflexed. Reflexed part 37-40 |xm long with a club-shaped 
distal end having spermatocytes in cluster. Spicules slender, ventrally arcuate, with weakly-
developed ventral conical processes; without differentiated capitula. A velar membrane 
covering distal half of each spicule. Gubemaculum simple, arcuate trough-shaped, half of 
spicule length with small lateral distal sleeve. Four pairs of genital papillae including one 
precloacal, one ad-cloacal and two post-cloacal pairs. One anterior most submedian pair GPl 
about 1.2 spicular length anterior to cloaca, one ventro-sublateral pair GP2 at lower cloacal lip, 
one laterosubventral pair GP3 at mid tail, one lateral pair GP4 close to tail terminus. Phasmids 
posterior to cloaca, at half of tail length. Tail tip with 3-4 ^m long narrow, distinctly 
differentiated mucro. 
HABITAT AND LOCALITY 
Samples conating Eucephalobus oxyuroides (de Man, 1876) Steiner, 1936 were collected 
from ditch (alluvium soil rich in sand) Jasana, Hanumangarh, Rajasthan. 
VOUCHER SPECIMENS 
Six females and one male mounted on Slide No. Eucephalobus oxyuroides 4KW/1-5 
deposited in Nematode Collection of National Zoological Sui^ vey of India, Desert Regional 
Centre, Jodhpur, India. 
REMARKS 
The present population is the first report of E. oxyuroides from India and conforms well in 
morphological details with the earlier populations described by Rashid et al. (1984), Bostrom 
(1984) and Abolafia & Pena-Santiago (2002). E. oxyuroides shows distinct sexual dimorphism 
in the terminal region of tail with female tail gradually tapering to a fine point whereas male 
tail having a distinctly separated mucro. Some minor differences observed in the present 
population, include a shorter rectum (16-17 |im vs 20-24 \xm) and tail (45-49 \im vs 57-105 [im 
in the population apud Rashid et al., 1984). The present population further differs from the 
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population reported by Bostrom (1984) in having shorter tail (45-49 j^ m vs 59-73 ^wa) and 
lesser number of ventral tail annules (28-33 vs 39-45). Few differences could be noted from 
the population reported by Abolafia & Pena-Santiago (2002) in having smaller body length 
(418-448 \mi vs 524-535 ^un), smaller tail (45-49 \xm vs 60-64 nm long) and lesser number of 
ventral tail annules (28-33 v^  33-40). 
DIAGNOSIS (EMENDED) 
Gonochoristic species showing sexual dimorphism in tail with terminal mucro present in 
males and indistinct in females. Body small-sized and slightly ventrally arcuate; lips conical 
with raised sensilla; cheilostom rod-shaped; metastegostom with a small dorsal tooth; female 
ovary with club-shaped distal end containing genn cells in cluster; vagina simple, anteriorly 
directed; ventral tail annules 28-33; males with laterally reflexed testis; club-shaped distal end 
having a cluster of germ cells; spicules slender with indistinct shoulder or ventral process and 
with four pairs of genital papillae. 
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Table 1. Morphometries of Eucephalobus oxyuroides (de Man, 1876) Steiner, 1936. All 










Lip region height 
Lip region diam. 
Stoma length 
Pharynx length 
Nerve ring - ant. end 
Secretory-excretory pore - ant. end 
Vulva-anus distance 
Rectum length 



































































Fig. 1. Eucephalobus oxyuroiaes (de Man, 1876) Steiner, 1936. A: Entire female; B: Entire male; C: 
Anterior end; D: Pharyngeal region; E: Female reproductive system; F: Female posterior region; G: Male 
posterior region. 
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Fig, 2. Eucephalobus oxyuroides (de Man, 1876) Steiner, 1936. A-C: Anterior end; D: Pharyngeal region; 
E: Female reproductive system; F: Vulval region; G: Ovary showing flexure; H: Lateral field; I: Tail with 
phasmid; J: Reflexed testis with vas deferens; K, L: Posterior region; M: Male tail; N: Male posterior 
region showing spicules (Scale bar= 10 |im). 
Eucephalobus hooperi Marinari-Palmisano, 1967 
(Figs 3, 4) 
MEASUREMENTS 
See Table 2 
DESCRIPTION 
Female 
Body small-sized, C-shaped, tapering at both extremities, more towards posterior end. 
Cuticle thick, 1 )am at lip region, 1-1.5 |Lim at mid body and tail regions. Transverse aimulations 
prominent, aimules 1.5 ^m wide at mid body region. Lateral fields 4-5 fim wide, with three 
lines extending from mid corpus up to tail region. Lip region continuous, slightly expanded 
from adjoining body. Lips six, separate, conical in shape, with raised sensilla. Amphids 
inconspicuous. Stoma cephaloboid type, twice labial diam. long. Cheilostom cuticularised, rod-
shaped. Gymnostom narrower than cheilostom. Metastegostom bearing a prominent tooth on 
its dorsal wall. Stoma markedly angular at level of dorsal tooth. Pharynx comprising of 68-95 
^m long cylindrical corpus, slightly narrower isthmus of 16-31 fj.m length and an ovoid basal 
bulb, 14-19 X 10-14 \im in dimension with a grinder and single-chambered haustrulum. 
Pharyngeal corpus 2.0-2.6 times longer than isthmus and basal bulb together. Nerve ring 
encircling base of corpus, at 59.2-73.0% of pharyngeal length from anterior end. Hemizonid 
prominent. Secretory-excretory pore located just below hemizonid, at 61.6-74.1% of 
pharyngeal length from anterior end. Body at pharyngeal end 3.0-4.4 times labial diam. wide. 
Cardia 3-4 nm long with conical flaps. Intestine granular with broad lumen. Rectum 1.2-2.1 
times anal body diam. long with one dorsal and two subventral rectal glands. Female 
reproductive system mono-prodelphic. Ovary on right side of intestine, well developed, 1-2 
flexure posterior to vulva ending in a cylindrical distal end. Oocytes arranged in single row or 
alternately throughout ovary length. Spermatheca 12-26 ^m long. Post-uterine sac present, 11-
31 ^m long, about half of corresponding body diam. long. Uterus occasionally with one egg of 
49-51 X 21-22 |am dimension. Vagina 6-7 ^m long, at right angle to body axis, with thick and 
sclerotised walls, 1/3"^  -1/4' of corresponding body diam. Vulval lips slightly elevated; vulva a 
transverse slit. Distance between vulva-anus 2-3 times tail length. Tail elongate, tapering 
unifonnly to a pointed temiinus with 3-4 ^m mucro. Cuticular armules 21-25 in number on 
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ventral side of tail. Phasmids 13-15 \im posterior to anus, at anterior one third to half of tail 
length. 
Male 
Similar to female in general shape and morphology except strongly ventral curvature of 
body and smaller size. Testis single, ventrally reflexed with cylindrical distal end containing 
single row of germ cells. Reflexed part having spermatocytes in single row or alternately 
arranged. Spicules slender, ventrally arcuate, with rounded capitula, a small shoulder and 
prominent ventral process, with a velar membrane extending to distal end. Gubemaculum 
simple, arcuate, trough-shaped with small lateral distal sleeve, about Vi of spicule length. Five 
pairs of genital papillae including two precloacal, one ad-cloacal and two post-cloacal pairs. 
One anterior most submedian pair GPl about 1.5 spicular length anterior to spicule head, one 
submedian pair GP2 at level of spicule head, one ventro-sublateral pair GP3 at lower cloacal 
lip, one laterosubventral pair GP4 at mid tail, one lateral pair GPS close to tail terminus. 
Phasmids posterior to cloaca, at half of tail length. Tail tip with 3-4 ^m long narrow, distinctly 
differentiated mucro. 
HABITAT AND LOCALITY 
Dry leaf manure samples containg Eucephalobus hooperi Marinari-Palmisano, 1967 were 
collected from the sector 1385 RD, Mohangarh, Jaisalmer, Rajasthan, India. 
VOUCHER SPECIMENS 
Eight females and four males mounted on Slide No. Eucephalobus hooperi 47/1-8 
deposited in Nematode Collection of National Zoological Survey of India, Desert Regional 
Centre, Jodhpur, India. 
REMARKS 
Eucephalobus hooperi Marinari-Palmisano, 1967 is first time reported from India. The 
present population conforms well to E. hooperi Marinari-Palmisano, 1967 in all morphological 
and morphometric characteristics. However, some minor differences include female tail with 
distinct mucro {vs without mucro) and lesser number of ventral tail annules (21-25 vs 29 in the 
population apud Abolafia & Pena-Santiago, 2002). 
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The two species E. oxyuroides (de Man, 1876) Steiner, 1936 and E. hooped Marinari-
Palmisano, 1967 appear closely related. However, some differences can separate them well. E. 
hooperi differs from E. oxyuroides in having no sexual dimorphism (v^ sexual dimorphism in 
tail region with terminal mucro present in males and indistinct in females); C-shaped {ys 
slightly ventrally arcuate); metastegostom with prominent {ys small) dorsal tooth; female ovary 
with cylindrical (v^ club-shaped) distal end containing germ cells in single row or alternately 
arranged {vs in cluster); vagina thick {ys thin) -walled, at right angle to main body axis {vs 
anteriorly directed); ventral tail annules (21-25 vs 28-33); males having ventrally (ys laterally) 
reflexed testis with cylindrical {vs club-shaped) distal end; spicules with differentiated {vs 
undifferentiated) capitula and distinct shoulder and ventral triangular process [v^ indistinct 
shoulder or ventral process in E. oxyuroides (de Man, 1876) Steiner, 1936]. 
DIAGNOSIS (EMENDED) 
Gonochoristic species. Body small-sized, C-shaped; lips conical with raised sensilla; 
cheilostom rod-shaped; metastegostom with a prominent dorsal tooth; stoma markedly angular 
at level of dorsal tooth; female ovary with a flexure and a cylindrical distal end containing 
germ cells in single row or alternately arranged; vagina thick-walled and sclerotised, at right 
angle to main body axis; ventral tail annules 21-25, males having ventrally reflexed testis with 
cylindrical distal end containing single row of genu cells; spicules with rounded capitula, a 
distinct shoulder, ventral triangular process and five pairs of genital papillae. 
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Table 2. Morphometries of Eucephalobus hooperi Marinari-Palmisano, 1967. All 
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Lip region diam. 
Stoma length 
Pharynx length 
Nerve ring - ant. end 
Secretory-excretory pore - ant. end 
Vulva-anus distance 
Rectum length 





















































































Fig. 3. Eucephalobus hooperi Marinari-Palmisano, 1967. A: Entire female; B: Entire male; C: Anterior 
end; D: Pharyngeal region; E: Female reproductive system; F: Female posterior region; G: Male posterior 
region. 
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Fig. 4. Eucephalobus hooperi Marinari-Paltnisano, 1967. A-D: Anterior end; E; Pharyngeal region; F: 
Lateral field; G: Female reproductive system; H: Vulval region; I, J: Female posterior region; K: Reflexed 
testis with vas defrens; L, N: Male posterior region; M: Cloacal region (Scale bar= lO^m). 
Subfamily: Acrobelinae Thome, 1937 
Diagnosis. Cephalobidae. Cuticle single or double, distinctly annulated transversely; annules at 
least 1 nm wide. Lip region slightly expanded, generally with distinct labial and cephalic 
probolae. Stoma about one labial diam. long; cheilostom cuticularised; matastegostom with a 
distinct dorsal tooth. Pharynx with cylindrical to fusiform corpus and basal bulb with a grinder. 
Cardia small. Intestine with wide lumen. Female reproductive system mono-prodelphic. Ovary 
with flexure running posteriorly; spermatheca setoff. Male monorchic with reflexed testis. 
Bursa absent. Tail generally with three pre-cloacal and five post-cloacal genital papillae. 
Type genus: Acrobeles Bastian, 1865 
Other genera 
Acrobeloides (Cobb, 1924) Thome, 1937 
Acrobelophis Andrassy, 1984 
Cervidellus Thome, \9?il 
Chiloplacus Thome, 1937 
Nothacrobeles Allen & Noffsinger, 1971 
Paracrobeles Ueyns, 1968 
Placodira Thome, 1937 
Pseudacrobeles Steiner, 1938 
Scottnema Timm, 1971 
Stegelleta Thome, 1938 
Stegelletina Andrassy, 1984 
Zeldia Thome, 1937 
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Genus: Acrobeles von Linstow, 1877 
Diagnosis. Acrobelinae. Body small to large. Cuticle single or double, usually with prominent 
transverse aimulations, with or without longitudinal lines, punctations or pores. Lateral fields 
with two or three lines. Amphids relatively distinct, elliptical. Labial probolae long, deeply 
bifurcated. Each prong with at least seven tines, its tip usually with two elongate, separated 
apical tines. Cephalic probolae high, triangular, fringed by numerous tines, demarcated by 
equally deep cephalic axils. Primary axils with two guard processes resembling tines. Radial 
ridges each with dentate process. Stoma cephalobid with distinct cheilostom. Pharyngeal 
corpus cylindrical to fusiform, basal bulb with grinder. Secretory-excretory pore located from 
anterior to or at level of basal bulb. Female reproductive system mono-prodelphic, cephalobid-
type, spermatheca and post-uterine sac variable in lengths. Males with three pairs of pre-
cloacal papillae, five pairs of post-cloacal papillae and one median papilla on the pre-cloacal 
lip. Tail in both sexes conical, usually with acute tip. Phasmids in male usually at anterior to 
posterior two-third level of tail 
Type species: Acrobeles ciliatus von Linstow, 1877 
Other species 
A. andalusicus Abolafia & Pena-Santiago, 2004 
A. annulatus Heyns & Hogewind, 1969 
A. biishmanicus Heyns, 1969 
A. canalis Andrassy, 19S5 
A. chelatus Thomas & Allen, 1965 
A. complexus Thome, 1925 
A. ctenocephalus Thome, 1925 
A. cylindricus Ivanova, 1968 
A. dimorphus Heyns & Hogewind, 1969 
A. elaboratus Thome, 1925 
A. emmatus Shahina & De Ley, 1997 
A. ensicaudatus Ihomas, &. AWen, 1965 
A. farzanae Heyns, 1995 
A. geraerti (Rashid, Heyns & Coomans, 1990) Shahina & De Ley, 1997 
A. iranicus Shokoohi, Abolafia & Zad, 2007 
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A. kotingotingus Yeates, 1967 
A. mariannae Andrassy, 1968 
A. oas/e«5w Bostrom, 1985 
A. omatus Thorne, \925 
A. recurvus Heyns, 1969 
A. seelyae Rashid, Heyns & Coomans, 1990 
A. serricornis Thome, 1925 
A. sheasbyi Heyns & Hogewind, 1969 
A. singulus Heyns, 1969 
A. sparsus Heyns, 1969 
A. taraus Yeates, 1967 
A. thornei Heyns, 1963 
A. timmi Chaturvedi & Khera, 1979 
A. undulatus Loof, 1964 
A. welwitschiae (Rashid, Heyns & Coomans, 1990) Shahina & De Ley, 1997 
A. zapatai Mundo-Ocampo, et ai, 2003 
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Acrobeles mariannae Andrassy, 1968 
(Figs 5, 6) 
MEASUREMENTS 
See Table 3 
DESCRIPTION 
Female 
Body small-sized, tapering towards both extremities, ventrally curved upon fixation. 
Cuticle double; 1.5-2.0 \an thick; transversely annulated; annules 2-3 jam wide. Lateral fields 
with two smooth outer and two crenated inner lines. Lip region distinctly wider than adjacent 
body. Lips modified into labial and cephalic probolae. Labial probolae 10-11 ^m long, 
bifurcated, fringed with 6-7 tines on each side of prong. Apical tines on each prong slightly 
recurved. Primary axils U-shaped, with two guard processes. Cephalic probolae conical, 7-8 
[im long, fringed with 5-7 tines on each side. Amphids rounded on lateral lips. Stoma about 
one labial diam. long; stomal components cuticularised and distinctly demarcated. Pharynx 
distinguished into a cylindrical 82-90 \im long corpus with 3-4 |j.m wide lumen; narrow 16-20 
\ym long isthmus, distinctly demarcated from corpus by transverse marking. Basal bulb pear-
shaped, 22-25 x 16-17 |xm in dimension with a grinder and a double-chambered haustrulum. 
Body at pharyngeal end 2.2-2.3 times labial diam. Nerve ring encircling base of corpus or 
located at 62.3-66.4% of pharyngeal length from anterior end. Secretory-excretory pore 
flanked by thickened pieces, located at 8-15 annuli from anterior end or at 13.6-21.5% of 
pharyngeal length from anterior end. Cardia with conical flaps, 4-6 |jm long. Intestine with 
wide lumen. Rectum 1.1-1.2 times anal body diam. Female reproductive system mono-
prodelphic, cephaloboid-type. Ovary with double flexure posterior to vulva. Oviduct with 
globular cells. Spermatheca short. Post-uterine sac 13-22 \im long, slightly less than 
corresponding body diam. Vagina at right angle to body axis, 7-10 |xm long; 1/3'^ '' of 
corresponding body diam. Vulva a transverse slit; vulval lips not protruded. Tail conoid, about 
30-33% of vulva-anus distance, gradually narrowed to a pointed or acute terminus. Cuticular 





HABITAT AND LOCALITY 
Soil samples (alluvium soil with sand), containing Acrobeles mariannae Andrassy, 1968 
were collected from the shores of a tributary of Indira Gandhi Canal from sector, 1305 RD, 
Nachna, Jaisalmer, Rajasthan, India. 
VOUCHER SPECIMENS 
Eight females mounted on Slide No Acrobeles mariannae 23/1-3 deposited in Nematode 
Collection of National Zoological Survey of India, Desert Regional Centre, Jodhpur, India. 
REMARKS 
The present population is the first report oi Acrobeles mariannae Andrassy, 1968 from 
India. The species has earlier been reported from Paraguay, South Africa, Brazil, Krakatau and 
Hungary and is also reported by Rashid et al. (1990) from Namibia. The present specimens 
conform well to Acrobeles mariannae Andrassy, 1968 in most morphological details. 
However, few minor differences were noticed that can be attributed to intraspecific variations. 
The present specimens showed an anteriorly placed secretory-excretory pore as a customary to 
the species, but the pore seems to be flanked by two thickened pieces. Some other features of 
present population showing differences, include: a naiTower body at pharyngeal end (2.2-2.3 
times vs 1.8-2.0 times labial diam.), smaller labial probolae (10-11 \im vs 13-14 \xm), and 
greater number of ventral tail annules (24-27 vs 15-23 as reported in A. mariannae apiid 
Andrassy, 1984). 
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Table 3. Morphometries of Acrobeles mariannae Andrassy, 1968. All 
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Cephalic probola length 
Lip region diam. 
Stoma length 
Pharynx length 
Nerve ring - ant. end 
Secretory-excretory pore - ant. end 
Valva-anus distance 
Rectum length 















































100 fim 25|im 
Fig. 5. Acroheles mariannae Aridrassy, 1968. Female. A: Entire body; B: Anterior end; C: Pharyngeal 
region; D: Reproductive system; E: Posterior region. 
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Fig. 6.Ac, (jheies mariannae Andrassy, 1968. Female. A-C: Anterior end; D: Anterior region showing 
secretory-excretory pore; E: Posterior pharyngeal region; F: Lateral field; G: Intestinal region; H: 
Reproductive system; I: Vulval region; J, K: Tail region; L: Tail region showing phasmid (Scale bar= 10 
]xm). 
Genus: Cervidellus Thome, 1937 
Diagnosis. Acrobelinae. Body small, generally less than 0.5 mm long. Cuticle finely annulated. 
Labial diam. half of maximum body diam. Labial probolae slender, furcated, "Y-shaped", 
occasionally with a few branches. Primary and secondary cephalic axils with two guard 
processes. Lateral fields with two, three or five lateral lines. Stoma with distinct components. 
Pharyngeal corpus cylindrical. Female reproductive system mono-prodelphic, cephaloboid-
type, post-uterine sac and spermatheca generally present. Tail of both sexes conoid with acute 
terminus. 
Type species: Cervidellus cervus (Thome, 1925) Thome, 1937 
Other species 
C. cancellatus (Thome, 1925) Bostrom & De Ley, 1996 
C. capraeolus (De Ley et al., 1990) Bostrom & De Ley, 1996 
C. doorsselaeri (De Clerk & De Ley, 1990) Bostrom & De Ley, 1996 
C. hamatus Thome, 1937 
C laticollaris (De Ley & Vandebroek, 1992) Bostrom & De Ley, 1996 
C. neftasiensis Bostrom, 1986 
C. rams (Nesterov, 1969) Bostrom & De Ley, 1996 
C. serratus (Thome, 1925) Thome, 1937 
C. spitzbergensis Bostrom, 1987 
C vexilliger (de Man, 1880) Thome, 1937 
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Cervidellus capraeolus (De Ley, Geraert & Coomans, 1990) Bostrom & De Ley, 
1996 
(Figs 7, 8) 
MEASUREMENTS 
See Table 4 
DESCRIPTION 
Female 
Body small-sized, plump, slightly ventrally curved upon fixation, tapering at both 
extremities, more towards posterior end. Cuticle single, without punctations, 1 \ixa thick, 
transversely annulated, annules 1 i^ m wide. Body annules 111-113 from anterior end to vulval 
opening. Longitudinal lines absent. Lateral fields 2.5-3.0 |am wide, with three crenate lines, 
occupying 10-15% of corresponding body diam.with three crenate lines extending, 2-3 labial 
diam. posterior to stoma up to tail tip. Lip region broader than adjoining body. Lips modified 
into labial and cephalic probolae. Labial probolae 5-6 .^m long, bifurcated at three levels. Each 
probola gives out two branches at 50% of its length: each branch giving of a two opposable 
small tines at its half length, two opposable tines at teraiinus and one longer irmer tine at 
middle of the smaller and tenninal tines. Primary and secondary cephalic axils U-shaped, each 
with two-guard processes. Amphids small, elliptical, located at base of lateral lips. Stoma 
typically cephaloboid, smaller than labial diam. Cheilostom with rounded, cuticularised 
rhabdia. Gymnostom and stegostom broader. Metastegostom with a small dorsal tooth. 
Pharynx comprising of more or less fusiform, 36-44 )am long coipus with 3-5 |j,m wide lumen; 
narrow 11-16 |j,m long isthmus; ovoid basal bulb of 13-15 x 11-13 |jm dimension having a 
grinder and double-chambered haustrulum. Pharyngeal corpus-isthmus junction marked by 
constriction. Body at pharyngeal end 1.7-2.3 times labial diam. wide. Nerve ring encircling 
isthmus at 62.8-74.2% of pharyngeal length from anterior end. Hemizonid prominent, located 
at anterior level of basal bulb. Secretory-excretoiy pore at 72.3-80.1% of pharyngeal length or 
30-34 annuli from anterior end. Cardia 2.5-4.0 nm long, with conical flaps. Intestine with thin 
wall and wide lumen. One pseudocoelomocyte occasionally observed close to proximal part of 
ovary. Rectum as long as anal body diam., with three rectal glands. Female reproductive 
system mono-prodelphic, cephaloboid type. Ovary on right side of intestine, extending 
posterior to vulva without additional flexures. Oocytes arranged in single row proximally and 
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in double tier distally. Oviduct short and narrow. Spermatheca a small, blind sac. Uterus 
usually lacking segmented eggs. Post-uterine sac very small less than half of corresponding 
body diam. Vagina at right angle to main body axis, 1/3"^  -1/4* of corresponding body diam. 
Vulva a post-equatorial transverse slit. Vulval lips protruded. Cuticular annules 45-48 from 
vulva to anal opening. Tail conical, with pointed terminus. Ventral tail amiules 10-12 in 
nxmiber. Phasmids indistinct. 
Male 
Not found. 
HABITAT AND LOCALITY 
Dry leaf manure samples containing Cervidellus capraeolus (De Ley, Geraert & Coomans, 
1990) Bostrom & De Ley, 1996 were collected from sector 1385 RD, Nachna, Jaisalmer, 
Rajasthan, India. 
VOUCHER SPECIMENS 
Eight females mounted on Slide No. Cervidellus capraeolus All\-4 deposited in Nematode 
Collection of National Zoological Survey of India, Desert Regional Centre, Jodhpur, India. 
REMARKS 
Besides forming the first report, the present population conforms well to Cervidellus 
capraeolus (De Ley, Geraert & Coomans, 1990) Bostrom & De Ley, 1996 except few minor 
differences viz., narrower cuticular amiules (1.5 ^m vs 1.9-2.2 ^m); shorter labial probolae (5-6 
^m vs 6-10 ^m); posteriorly located secretory-excretory pore (at 30-34 vs 24-26 annuli from 
anterior end); presence {vs absence) of post-uterine sac and indistinct phasmids {vs phasmids at 
about one fourth to one third of tail length in C. capraeolus apud Bostrom, 2000). 
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Table 4. Morphometries of Cervidellus capraeolus (De Ley, Geraert & Coomans, 1990) 
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Cephalic probola length 
Lip region height 
Lip region diam. 
Stoma length 
Pharynx length 
Nerve ring - ant. end 
Secretory-excretory pore - ant. end 
Vulva-anus distance 
Rectum length 













































Fig, 7. Cervidellus capraeolus (De Ley, Geraert & Coomans, 1990) Bostrfim & De Ley, 1996. Female. A: 
Entire body; B: Anterior end; C: Pharyngeal region; D: Reproductive system; E: Po.sterior region. 
• region. 
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Fig. 8. Cervidellus capraeolus (De Ley, Geraert & Coomans, 1990) Bostrom & De Ley, 1996. Female.A-
C: Anterior end; D: Pharyngeal region; E: Posterior pharyngeal region; F: Reproductive system; G: 
Vulval region; H: Lateral field; 1, J: Tail region (Scale bar= 10 nm). 
Genus: Chiloplacus Thome, 1937 
Diagnosis. Acrobelinae. Cuticle transversely annulated. Lateral fields with 3-6 lateral lines. 
Lips modified into labial and cephalic probolae. Cephalic probolae/ true lips six, conoid/ flap-
like, usually forming three doublets. Primary axils well demarcated and secondary axils less 
distinct. Labial probolae biacute (asymmetrical or symmetrical), bicomuate or bifurcate. Stoma 
with wider cheilostom and narrower gymnostom and stegostom. Pharyngeal corpus cylindrical. 
Female reproductive system mono-prodelphic. Post-uterine sac present. Ovary extending 
posteriorly beyond vulva. Female tail short, cylindrical, subcylindrical or conoid, with a 
rounded or acute terminus. 
Type species: Chiloplacus symmetricus (Thome, 1925) Thome, 1937 
Other species 
C. bathycoIpus Andrassy, 1967 
C. bisexualis Micoletzky, 1916 (Thome, 1937) 
C. bonus (Kirjanova, 1951) Andrassy, 1984 
C. coarticaudatus Truskova, 1972 
C. deconincki Coomans, 1962 
C. demani (Thome, 1925) Thome, 1937 
C. denticulatiis (Thome, 1925) Thome, 1937 
C.fueguensis (Vinciguerra & Clausi, 1996) De Ley, 1997 
C insularis Orselli & VincigueiTa, 2002 
C. jodhpurensis Rathore & Nama, 1992 
C. kralli Bagaturija, 1973 
C. lanceolatus (Vinciguerra & Clausi, 1996) De Ley, 1997 
C. lentus (Maupas, 1900) Thome, 1937 
C. maginensis Abolafia & Peiia-Santiago, 2003 
C. magnns Rashid & Heyns, 1990 
C. membranifer Holovachov, et al. 2008 
C. minimus (Thome, 1925) Andrassy, 1959 
C. mongolicus Andrassy, 1984 
C. obtusicaudatus (Kreis, 1930) Thome, 1937 
C obtusus Baranovskaja & Khak, 1968 
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C. paradoxus Nesterov, 1973 
C. propinquus (de Man, 1921) Thome, 1937 
C. quadricarinatus (Thome, 1925) Thome, 1937 
C. quinquesulcus Ivanova, 1968 
C. quintastriatus Sumenkova in Sumenkova & Razjivin, 1968 
C. sclerovaginatus Sumenkova & Razjivin, 1968 
C. similis Holovachov, et al. 2008 
C subtenuis Rashid & Heyns, 1990 
C. tenuis Rashid & Heyns, 1990 
C. topali Andrassy, 1963 
C. trifurcatus (ThornQ, 1925) Thome, 1937 
C trilineatus Steiner, 1940 
C. truncatiis (Thome, 1925) Thome, 1937 
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Chiloplacus tenuis Rashid & Heyns, 1990 
(Figs 9, 10) 
MEASUREMENTS 
See Table 5 
DESCRIPTION 
Female 
Body moderately long, cylindrical, ventrally curved upon fixation, tapering towards both 
extremities. Cuticle coarsely annulated, annules 2-3 jxm wide at mid body region. Lateral fields 
occupying 35-50% of mid body diam., composed of five lateral lines. Lip region continuous 
with adjoining body. Lips differentiated into six outer cephalic probolae and three inner labial 
probolae. Two cephalic probolae forming a doublet, separated by other two doublets by deep, 
apically acute, primary cephalic axils each having one low guard process. Secondary axils 
shallow and less prominent without any guard processs. Labial probolae bifurcate, 40-45% 
incised, with long prongs curved towards each other; joined together at base by tangential 
ridges. Amphids opening more or less rounded. Stoma cephaloboid-type with distinct stomal 
components. Cheilostom ovoid, cuticularised. Gymnostom narrower than cheilostom and as 
wide as stegostom. Metastegostom bearing a distinct tooth on its dorsal wall. Pharyngeal 
corpus cylindrical, 115-135 fim long or 4-6 times isthmus length; isthmus distinctly narrow, 22-
26 nm long; basal bulb ovoid, 16-20 x 13-14 \im. in dimension, having a grinder and single-
chambered haustrulum. Nerve ring encircling pharynx at 60.2-68.3% of pharyngeal length 
from anterior end. Secretory-excretory pore located posterior to nerve ring at 67.1- 75.3% of 
pharyngeal length from anterior end. Hemizonid prominent. Cardia conoid, 2-4 |xm long with 
flaps. Intestine thin-walled with wide lumen, hi one specimen ovoid bodies observed in the 
lumen of anterior intestine. Rectum 0.9-1.2 times anal body diam. with one dorsal and two 
subventral rectal glands present as its junction with intestine. Female reproductive system 
mono-prodelphic, cephaloboid-type. Ovary on right side of intestine, without flexures posterior 
to vulva. Oviduct short, less than half of corresponding body diam. long. Spermatheca 21-30 
|jm or 1-2 corresponding body diam. long. Uterus thick-walled usually devoid of intra-uterine 
eggs. Post-uterine sac 58-74 \im or 2.1-2.9 body diam. long. Vagina 10-13 f^ m long, thin 
walled, anteriorly directed about half of corresponding body diam. Tail cylindrical or 




HABITAT AND LOCALITY 
Farmyard manure samples containing Chiloplacus tenuis Rashid & Heyns, 1990 were 
collected from Ramgarh, Jaisalmer, Rajasthan, India. 
VOUCHER SPECIMENS 
Four females mounted on Slide No. Chiloplacus tenuis 22/1-2 deposited in Nematode 
Collection of National Zoological Survey of India, Desert Regional Centre, Jodhpur, India. 
REMARKS 
This is the first report of Chiloplacus tenuis Rashid & Heyns, 1990 from India. The present 
population shows conformity to Chiloplacus tenuis Rashid & Heyns, 1990 in all morphological 
and morphometric characteristics except few minor differences observed viz., relatively smaller 
'a' (21.8-26.5 vs 25.0-42.5) value compared to that given in the original description by Rashid & 
Heyns, 1990 and smaller post-uterine sac (2.1-2.9 vs 3.9-4.6 body diam. in C. tenuis apud 
Abolafia & Peiia-Santiago, 2003). 
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Table 5. Morphometries of Chiloplacus tenuis Rashid & Heyns, 1990. All 










Labial probola length 
Lip region height 
Lip region diam. 
Stoma length 
Pharynx length 
Nerve ring - ant. end 



















































Fig. 9. Chiloplacus tenuis Rashid & Heyns, 1990. Female. A: Entire body; B: Anterior end; C: 
Pharyngeal region; D: Reproductive system; E: Posterior region. 
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Fig. 10. Chiloplacus tenuis Rashid & Heyns, 1990. Female. A, B: Anterior end; C: Posterior pharyngeal 
region; D: Intestinal lumen showing ovoid bodies; E: Lateral field; F: Reproductive system; G, H: 
Posterior body region (Scale bar= 10 |am). 
Genus: Nothacrobeles Allen «fe Noffsinger, 1971 
Diagnosis. Acrobelinae. Cuticle single or double with fine or coarse transverse annulations, 
with or without longitudinal lines or punctations. Lateral fields with two to six lines, often with 
undulating pseudolines in case of double cuticle. Labial probolae short to long, single or 
bifurcate at one or two levels with prominent basal ridge. Probolae with or without tines. 
Cephalic probolae/ lips with deep primary axils and shallow secondary axils. Primary axils 
with two triangular guard processes, frequently fused at base with anterior lip annule. Stoma 
cephaloboid-type with transversely flattened cheilorhabdia. Pharyngeal corpus cylindroid. 
Secretory-excretory pore in isthmus region. Female reproductive system cephaloboid, ovary 
extending posteriorly beyond vulva. Spermatheca and post-uterine sac highly variable in 
length. Males with three pairs of pre-cloacal papillae, five pairs of post-cloacal papillae, and 
one median papilla on pre-cloacal lip. Tail in both sexes conical, usually with acute tip. 
Type species: Nothacrobeles shed Allen & Noffsinger, 1971 
Other species: 
N. acrobeles (Andrassy, 1967) Allen & Noffsinger, 1971 
A^ . borregi Poiras, et al, 2002 
N. capricomis (Holovachov et al., 2001) Abolafia & Pefia-Santiago, 2003 
N. lanceolatus Abolafia & Pena-Santiago, 2003 
A^ . laticollaris (De Ley & Vandebroek, 1992) Poiras et al., 2002 
A^. /epWw5 Allen & Noffsinger, 1971 
A^ . lunensis Shahina & De Ley, 1997 
A'^ , /nax/mu^ Allen & Noffsinger, 1971 
A^ . nanocorpus De Ley et al., 1999 
N. prominens (Andrassy, 1964) Andrassy, 1984 
A^ . scaphovulva (Hashid & Heyns, 1990) Shahina & De Ley, 1997 
TV. spatulatus De Ley et al., 1999 
A^ . 5M6rz7/5 Allen & Noffsinger, 1971 
A'; triniglarus De Ley et al, 1999 
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Nothacrobeles dissimilis sp. n. 
(Figs 11, 12) 
MEASUREMENTS 
See Table 6 
DESCRIPTION 
Female 
Body medium-sized, straight to slightly ventrally arcuate upon fixation. Cuticle single, 
transversely annulated, about l|im thick with 2.5-3.0 {^m wide cuticular annules at mid body 
region. Cuticular punctations and longitudinal lines absent. Lateral fields 4-6 {im wide, 19.2-
25.0% corresponding body diam., comprising of four lines, extending from mid corpus to tail 
terminus. Lip region slightly setoff with three labial and six cephalic probolae. Amphid 
apertures 2-3 |a.m wide, oval, located on lateral lips. Labial probolae 6-7 |J.m long, more than 
50% of labial diam., bifurcate on about half of their length, with 3.5-4.0 \x.m long, divergent 
prongs. Each prong terminating into a fine tine apically and provided with 5-6 small triangular 
tines on its outer margin while 4-5 on its inner margin. Anterior most tine on the inner side of 
each prong larger than rest. Each bifurcate labial probola continuing posteriorly into a 
prominent flattened basal ridge. Lips/ cephalic probolae forming three doublets demarcated by 
deep primary cephalic axils bounded by a large conical tine on each side. Two guard processes 
arising from centre of each axil. Each lip bearing about 6-7 thick crenations on its anterior 
margins. Shallow secondary cephalic axils without guard process present between two lips of 
each doublet. Stoma about one labial diam. long, with distinct division into cheilostom, 
gymnostom and stegostom. Cheilostom cuticularised, dot-like. Gymnostom and stegostom 
narrower than cheilostom. A small tooth bom at dorsal wall of metastegostom. Pharyngeal 
corpus cylindrical, 51-59 x^m long, cylindical to fusifoirn, 2.3-2.8 times longer than isthmus. 
Isthmus narrow 21-24 jxm long continuing into a pyriform basal bulb, of 17-19 x 11-14 \im 
dimension having a grinder and single-chambered haustmlam. Nerve ring encircling mid 
isthmus at 69.2-72.7% of pharyngeal length from anterior end. Secretory-excretory pore placed 
posterior to nerve ring at 72.6-74.7% of pharyngeal length from anterior end. Body at base of 
pharynx 1.7-2.3 times labial diam. wide. Cardia 4-6 ^m long with conical flaps. Intestine with 
wide lumen. Rectum 0.7-0.8 times anal body diam. with one dorsal and two subventral rectal 
glands. Female reproductive system mono-prodelphic. Ovary on right side of intestine, 
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occasionally with flexure beyond vulva. Spermatheca 25-33 i^ m long. Vagina thin-walled, 
anteriorly directed. Vulva a transverse slit with slightly raised lips. Post-uterine sac 7-13 nm or 
one third to half of corresponding body diam. long. Vulva-anus distance 2.4-3.0 times tail 
length. Phasmids located at 26.1-32.5% or in anterior one third region of tail. Tail conoid, 
slightly ventrally curved, with fine acute terminus and 17-19 ventral cuticular annules. 
Male 
Similar to female in most morphological and morphometric characteristics except in large 
body size and greater posterior curvature. Body stout, strongly curved posteriorly compared to 
that of females. Male reproductive system monorchic with laterally reflexed testis of 51-57 ^m 
length. Spicules 0.9-1.1 times anal body diam., ventrally arcuate with hook-shaped narrow 
capitula, dorsal and ventral arms of spicules almost parallel to each other. Gubemaculum 
simple, trough-shaped, 0.5-0.7 times spicules length with curved proximal end. Cloacal lips 
protruded. Eight pairs of genital papillae: three subventral pre-cloacal pairs and five post-
cloacal pairs. Three pre-cloacal pairs respectively at anterior cloacal lip, 39-41 )j.m and 81-85 
|im anterior to cloacal opening. Tail conical, cui^ ved ventrally, terminating in acute mucro. 
Phasmids in anterior half or middle of tail or at 41-51% of tail length. 
TYPE HABITAT AND LOCALITY 
Soil (sandy loam) samples containing Nothacrobeles dissimilis sp. n. were collected around 
the roots of Sesame (Sesamiim indicum) from Chhattargarh, Bikaner, Rajasthan, India. 
TYPE SPECIMENS 
Holotype female, six paratype females and four paratype males mounted on Slide No. 
Nothacrobeles dissimilis sp. n. 134K/1-6 deposited in Nematode Collection of National 
Zoological Survey of India, Desert Regional Centre, Jodhpur, India. 
DIAGNOSIS AND RELATIONSHIPS 
Nothacrobeles dissimilis sp. n. is characterised by having smaller females and larger males; 
transversely annulated and punctated cuticle without longitudinal lines; bifurcated labial 
probolae with divergent prongs each having 5-6 similar outer and 4-5 inner tines with anterior 
most dissimilar and longer; lips in doublets separated by deep primary cephalic axils having 
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long attenuated anterior margins and bearing two guard processes in centre; post-uterine sac 
smaller than corresponding body diam.; tail conoid with 17-19 ventral cuticular annules; males 
having spicules with hook-shaped, narrow capitula and parallel dorsal and ventral walls and 
eight pairs of genital papillae. 
Nothacrobeles dissimilis sp. n. resembles most A'^  lepidus Allen & Noffsinger, 1971 but 
differs in having smaller body (0.3-0.4 mm vs 0.5-0.6 mm); relatively smaller 'b' (3.6-4.1 vs 
4.1-5.0) and 'c' (8.8-10.5 vs 11-13) values; cuticle not tessellated iys tessellated); labial 
probolae with divergent (ys parallel) prongs; each prong bearing a larger anterior tine (v.y all 
equal tines) on its inner side and smaller post-uterine sac (7-13 \im. vs 13-21 \iva long in N. 
lepidus as reported by Allen & Noffsinger, 1971). 
Nothacrobeles dissimilis sp. n. comes close to A^ . lanceolatus Abolafia & Pena-Santiago, 
2003 but differs in having relatively smaller body (0.3-0.4 mm vs 0.4-0.6 mm); cuticle not 
tessellated (ys tessellated); smaller labial probolae (6-7 ^m vs 7-10 |J.m); each prong with a 
larger tine on its inner {vs outer) surface, smaller stoma (9-10 i^ m vs 10-14 (im); smaller post-
uterine sac (7-13 |im vs 23-32 \ircv) and males with smaller spicules (21-24 |4,m vs 27-29 |a,m) 
with differentiated and narrower capitula (v^ undifferentiated capitula than rest of spicule) and 
a blunt {vs pointed mucro at tail terminus in N. lanceolatus apud Abolafia & Pena-Santiago, 
2003). 
Nothacrobeles dissimilis sp. n. differs from A^. sheri Allen & Noffsinger, 1971 in having 
relatively smaller body (0.3-0.4 mm vs 0.6-0.9 mm); relatively smaller 'b' (3.6-4.1 vs 4-5) and 
'c' (8.8-10.6 vs 11-14) values; cuticle not tessellated {vs tessellated); smaller bifurcations (3-
3.5 |am vs 10 |j,m long); prongs divergent {vs not divergent), each prong with a larger tine on its 
inner {vs outer) surface; smaller post-uterine sac (7-13 ^m vs 54-78 |i,m) and males with 
smaller spicules (21-24 ^m vs 30-38 jam) and gubemaculum (12-14 ^m vs 15-19 ^m in N. 
sheri apud Allen & Noffsinger, 1971). 
ETYMOLOGY 
The species name 'dissimilis' refers to dissimilar or relatively unique characteristics of the 
species in having no punctations or longitudinal striae and presence of larger anterior most tine 
on the inner side of each prong. 
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Table 6. Morphometries of Nothacrobeles dissimilis sp. n. All measurements 










Labial probola length 
Lip region diam. 
Stoma length 
Pharynx length 














































































































Fig. 11. Nothccrobeles dissimilis sp. n. A: Entire female; B: Entire male; C: Anterior end; D: Pharyngeal 
region; E: Female reproductive system; F: Female posterior region; Q: Male posterior region. 
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Fig. 12. Nothacrobeles dLssimilis sp. n. A-D: Anterior end; E: Posterior pharyngeal region; F: Female 
reproductive system; G: Vulval region; H, I: Lateral field; J: Female tail; K-M: Male tail showing spicule, 
gubemaculum and genital papillae respectively (Scale bar= 10 (am). 
Nothacrobeles neospatulatus sp. n. 
(Figs 13, 14) 
MEASUREMENTS 
See Table 7 
DESCRIPTION 
Female 
Body plump, small-sized, tapering towards both extremities, slightly arcuate ventrally upon 
fixation. Cuticle about 1.0-1.5 i^ m thick, transversely annulated, devoid of punctations and 
longitudinal lines, with annuH 1.0-1.5 ^m wide. Lateral fields 1/6"^  to 1/7* of corresponding 
body diam., comprising of four prominently crenated outer and two inner lines; lines reduced 
to three in few specimens in tail region. Lip region slightly expanded but continuous with 
adjoining body contour. Amphidial opening small, oval-shaped, located slightly dorsally on 
lateral lips. Lips modified into three labial and six cephalic probolae. Labial probolae 2-3 jxm 
long, 0.2-0.3 times labial diam., undivided, spatulate, with smooth margin. Basal ridge of labial 
probolae demarcated. Cephalic probolae / lips in doublets with smooth margins, demarcated by 
prominent U-shaped primary axils, each with two central guard processes. Stoma one labial 
diam. long, typically cephaloboid-type, distinctly divided into cheilostom, gymnostom and 
stegostom. Cheilostom with cuticularised walls. Gymnostom and stegostom weakly 
cuticularised; metastegostom with small dorsal tooth. Pharynx comprising of fusiform 57-68 
i^m long corpus, distinct isthmus of 26-29 |im length and ovoid basal bulb of 16-18 x 12-14 
)am dimension, a grinder and a single-chambered haustrulum. Cardia small, 2-3 ^m long with 
conical flaps. Body at pharyngeal end 2.0-2.4 times labial diam. Nerve ring encircling anterior 
to middle part of isthmus or located at 58.2-75.2% of pharyngeal length from anterior end. 
Secretory-excretory pore placed at 65.2-77.4% of pharyngeal length from anterior end. 
Latestine thick-walled with wide lumen. Rectum 0.8-1.4 times anal body diam. long with one 
dorsal and two subventral rectal glands. Female reproductive system mono-prodelphic. Ovary 
on right side of intestine, with flexure extending posterior to vulva. Oocytes arranged in double 
row at distal tip and thereafter in single row. Spennatheca setoff, 19-25 (am long containing 
rounded spermatozoa. Vagina 6-8 |am long, at right angle to main body axis occupying about 
1/3' vulval body diam. Post-uterine sac distinct, 17-25 jim long, 0.9-1.2 times corresponding 
body diam. Vulval lips slightly elevated. Vulva-anus distance 3.6-5.0 times tail length. Tail 
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cylindrical, bluntly conoid, almost straight to slightly curved ventrally with 12-14 ventral 
cuticular annules and 1.5-2.0 ^m long, pointed terminal mucro. Phasmids at 58-62% of tail 
length from anus. 
Male 
Similar to female in general appearance except in ventrally curved posterior region. 
Lateral fields usually with thiee prominent lines. Testis single, ventrally reflexed with germ 
cells arranged in two tiers. Spicules 0.9-1.4 times anal body diam. long, ventrally arcuate; 
each with a triangular, slightly setoff capitulum and a ventral triangular process with attached 
velum extending to distal tip. Gubemaculum about half of spicule length, trough-shaped, 
proximally bifurcated with 2-3 fim long arm. Phasmid at 50-60% of tail. Genital papillae six 
pairs with two very faint pre-cloacal pairs at 10-14 ^m and 26-30 |xm anterior to cloacal 
opening; one post-cloacal anterior to and three post-cloacal pairs posterior to phasmids. Tail 
gradually narrowing to a pointed mucronate tip. 
TYPE HABITAT AND LOCALITY 
Soil (alluvium soil dominated with sand) samples containing Nothacrobeles neospatulatus 
sp. n. were collected from the banks of a pond at Birmana, SriGanganagar, Rajasthan, India. 
TYPE SPECIMENS 
Holotype female, fourteen paratype females and eight paratype males mounted on Slide 
No. Nothacrobeles neospatulatus sp. n. 134G/1-13 deposited in Nematode Collection of 
National Zoological Survey of India, Desert Regional Centre, Jodhpur, India. 
DIAGNOSIS AND RELATIONSHIPS 
Nothacrobeles neospatulatus sp. n. is characterised by having small body with thin cuticle 
devoid of punctations and longitudinal lines; labial probolae low, shallow, spatulate with 
smooth margins having basal ridge; cephalic probolae with smooth margins, primary cephalic 
axils with central guard processes; pharyngeal corpus longer than isthmus; 19-25 ^m long 
spemiatheca; post-uterine sac usually more than one coiTesponding body diam. long; female 
tail mucronate with 12-14 ventral annules; males with ventrally arcuate spicules with slightly 
setoff capitula and vela; gubemaculum trough-shaped and six pairs of genital papillae. 
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Nothacrobeles neospatulatus sp. n. resembles N. spatulatus De Ley et al., 1999 in most 
morphological and morphometric characteristics but differs in having relatively smaller 'b' 
(3.4-4.0 v.y 4.0-4.6) value; greater number of lateral lines (4 vs 3); labial probolae with {vs 
without) basal ridge; longer stoma (7.0-9.0 ^m vs 4.0-5.5 ^m); secretory-excretory pore at 
level of nerve ring (v5 anterior to nerve ring); larger spermatheca (19-25 i^ m vs 10-15 |am); 
larger post-uterine sac (17-25 |j.m vs 10-13 |j,m); relatively posteriorly located phasmid (58-
62% vs 29-43% of tail length); tail ending into pointed mucro {vs bluntly conoid tip) and in 
presence {vs absence of males in N. spatulatus apud De Ley et al., 1999). 
Nothacrobeles neospatulatus sp. n. further comes close to N. triniglarus De Ley et al. 1999 
but differs in having relatively smaller body (0.3-0.4 mm vs 0.4-0.5 mm); smaller 'c' (1.7-2.2 
vs 2.4-2.7) and greater 'c' (13.1-17.6 vs 9.6-11) values; thirmer cuticle (1.0-1.5 f^ m vs 2.0-2.5 
^m); absence {vs presence of three to four rows of punctations); outer rim of labial probolae 
and lip margins smooth {vs fimbriate); smaller vulva-anus distance (87-118 \iva. vs 130-152 
|im); smaller spermatheca (19-25 fim vs 40.5-46.5 |am), post-uterine sac (17-25 |im vs 44-83 
Hm); vagina at right angle to main body axis {vs anteriorly directed); relatively posteriorly 
located phasmids (58-62% vs 29-43% of tail length); ventrally {vs dorsally) curved tail; smaller 
mucro (1.5-2.0 \x.m vs 5.0-7.5 |jm long) and males with smaller spicules (12-18 ^m vs 32.0-
36.8 nm) and gubemaculum (7.0-9.0 \x.m vs 19.2-24 \x.m in N. triniglarus apud De Ley et al. 
1999). 
Nothacrobeles neospatulatus sp. n. differs from A'^. nanocorpus De Ley et al. 1999 in 
having larger body (0.3-0.4 mm vs 0.24-0.29 mm); greater number of lateral lines (4 vs 3); 
larger stoma (7-9 |im vs 3-5 |am); labial probolae longer (2-3 |im vs 1.0-1.5 p.m) and spatulate 
{vs plate-shaped); pharyngeal corpus longer {vs smaller) than isthmus; larger spermatheca (19-
25 nm vs 9.0-16.5 \im) and post-uterine sac (17-25 \xm vs 8.0-15 fim); relatively posteriorly 
located phasmid (58-62% vs 31-42.5% of tail length); tail mucronate {vs with blunt tip) and 
presence {vs absence of males in N. nanocorpus apud De Ley et al. 1999). 
ETYMOLOGY 
The species name 'neospatulatus' refers to its close identity with the species N. spatulatus 
in having spatulate labial probolae yet its distinctness based on other morphological traits. 
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Table 7. Morphometries of Nothacrobeles neospatulatiis sp. n. All measurements in ^m 










Labial probola length 
Lip region height 
Lip region diam. 
Stoma length 
Pharynx length 



















































































































Fig. 13. Nothacrobeles neospatulatus sp. n. A: Entire female; B: tintire male; C: Anterior end: D: 
Pharyngeal region; E: Female reproductive system; F: Female posterior region; G: Male posterior region. 
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Fig. 14. Nothacrobeles neospatulatus sp. n. A, B: Anterior end; C: Pharyngeal region; D: Pharynx 
showing isthmus and nerve ring; E: Lateral field; F: Body region with testis; G: Female reproductive 
system; H: Hypodermis in surfacial view; 1-J: Female posterior region; K; Female tail with phasmid; L-N: 
Male posterior region showing accessory sex organs; O: Male tail with phasmid (Scale bar= 10 (im). 
Genus: Stegelleta Thome, 193% 
Diagnosis: Acrobelinae. Body 0.3-0.7 mm long. Transverse annulations of cuticle interrupted 
by longitudinal lines forming small quadrate blocks. Lateral fields with three to five lines. Lip 
region low, only with very fine notch. Labial probolae tuning fork-shaped with thin shaft and 
U-like prongs. Pharyngeal corpus cylindrical. Female reproductive system cephaloboid-type. 
Ovary single with double flexure posterior to vulva, post-uterine sac present. Female tail 
broadly, male tail narrowly rounded. 
Type species: Stegelleta incisa (Thome, 1937) Thome, 1938 
Other species 
S. georgica Bagaturija, 1973 
S. iketaia Yeates, 1967 
S. ophioglossa Andrassy, 1967 
S. tuarua Yeates, 1967 
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Stegelleta jaisalmerensis sp. n t 
(Figs 15, 16) 
MEASUREMENTS 
See Table 8 
DESCRIPTION 
Female 
Small-sized body, tapering towards both extremities, slightly ventrally arcuate upon 
fixation. Cuticle 1.5-2.0 |im thick, distinctly transversely and longitudinally striated, annules 
2.0-3.0 ^m wide. Transverse body annules 172-198 in number: 56-60 from anterior end to 
pharyngeal bulb, 54-62 from pharyngeal bulb to vulva and 47-58 from vulva to anus. 
Longitudinal lines 10-12, rurming along length of body. Amphids inconspicuous. Lip region 
smooth, continuous with adjoining body. Lips modified into three inner labial and six outer 
cephalic probolae. Each labial probola 5-6 nm long or equal to labial diam., bifurcate at 45-
50% of its length, with divergent prongs and showing secondary bifurcation in form of 
terminal tines. Cephalic probola not differentiated, resembling simple lips. Stoma typical 
cephaloboid-type, 1.5 times labial diam. Cheilostom with ovoid, cuticularised rhabdia. 
Gymnostom and stegostom weakly cuticularised; distinct tooth on dorsal metastegostomal 
wall. Pharynx comprising of 69-81 jam long corpus with 3-4 \im wide lumen, tapering into 12-
19 urn long isthmus; basal bulb ovoid, 13-15 x 9-12 jim in dimension having a grinder and 
single-chambered haustrulum. Pharyngeal coipus 2.5 times length of isthmus and basal bulb 
together. Nerve ring encircling base of coipus, at 64.9-67.8% of pharyngeal length from 
anterior end. Secretory-excretory pore located at base of coipus at 64.9-69.5% of pharyngeal 
length from anterior end. Body at pharyngeal end three times labial diam. wide. Cardia 2-3 ^m 
long with flaps. Intestine with wide lumen. Rectum 1.0-1.1 times anal body diam. long, with 
three rectal glands. Female reproductive system mono-prodelphic, cephaloboid-type. Ovary on 
right side of intestine, without additional flexure posterior to vulva, oocytes arranged in double 
row in germinal zone but in single row proximally. Oviduct prominent with globular cells. 
Spermatheca reduced small blind pouch. Uterus with proximal glandular region and distal 
region with thick walls. Vagina well developed, 5-6 (xm long, at right angle to main body axis 
occupying about 1/4' corresponding body diam. Vulva a transverse slit. Vulval lips slightly 
protruded. Post-uterine sac 10-12 ^m long or about half of corresponding body diam. Vulva-
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anus distance 2.8-3.2 times tail length. Tail long, straight, rounded at terminus with 13-17 
ventral aimules. Phasmids 10-11 [im posterior to anus or at anterior 1/3"^  level of tail length.. 
Male 
Not found. 
TYPE HABITAT AND LOCALITY 
Samples containing Stegelleta jaisalmerensis sp. n. were collected from drain 1305 RD, 
Nachna, Jaisalmer, Rajasthan, India. 
TYPE SPECIMENS 
Holotype female and four paratype females mounted on Slide No. Stegelleta jaisalmerensis 
sp. n. 23/1-3, deposited in Nematode Collection of National Zoological Survey of India, Desert 
Regional Centre, Jodhpur, India. 
DIAGNOSIS AND RELATIONSHIPS 
Stegelleta jaisalmerensis sp. n. is characterised by small-sized, slightly curved body; 10-12 
longitudinal lines; continuous lip region; labial probolae bifurcate at 45-50 % from anterior end 
with secondary bifurcations; secretory-excretory pore close to corpus base; post-uterine sac 
about half of corresponding body diam. and 13-17 ventral cuticular annules on tail and absence 
of males. 
Stegellata jaisalmerensis sp. n. most closely resembles with S. iketaia Yeates, 1967 in 
morphological and morphometric characteristics but differs in having relatively smaller body 
(0.32-0.43 mm vs 0.42-0.48 mm), lateral lines four {vs three); labial probolae smaller (5-6 ^m 
vs 7-8 ^m.); divergent {vs U-shaped); pharyngeal corpus prominent with widened lumen {vs 
not prominent), distinct {vs indistinct) from short isthmus; secretory-excretory pore 
conspicuous {vs inconspicuous); larger rectum (1.0-1.1 times vs 0.6-0.7 times anal body diam.); 
smaller post-uterine sac (half v5 equal to corresponding body diam.); lesser number of annules 
(13-17 v.? 22 on ventral side of tail and absence of males {vs males found in Stegelleta iketaia 
Yeates, 1967). 
Stegellata jaisalmerensis sp. n. differs from S. ophioglossa Andrassy, 1967 in having 
smaller body (0.32-0.43 mm vs 0.47-0.49 mm); lesser cuticular body annules (172-198 v.9 250); 
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continuous (vs setoff lip region); labial probolae with secondary (vs primary) bifurcations, 
smaller in length (5-6 jim vs 8-11 ^^m)^, anteriorly located secretory-excretory pore (base of 
corpus vs basal bulb level); smaller rectum (1.0-1.1 times vs 1.5-1.8 times anal body diam. 
long); smaller post-uterine sac (half vs equal or larger than corresponding body diam.) and 
absence (v5 presence of males in S. ophioglossa Andrassy, 1967 apud Andrassy, 2005). 
ETYMOLOGY 
The name of the species 'jaisalmerensis' is based on its locality i.e., district Jaisalmer of 
state Rajasthan. 
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Table 8. Morphometries oiStegellatajaisalmerensis sp. n. All measurements in ^ lm 










Labial probola length 
Lip region length 
Lip region diam. 
Stoma length 
Pharynx length 




































































Fig. 15. Stegelleta jaisalmerensis sp. n. Female. A: Entire body; B: Anterior end; C: Pharyngeal region; 
D: Reproductive system; E: Posterior region. 85 
Fig. 16. Stegelleta jaisalmerensis sp. n. FemaJe. A-B: Anterior end; C: Yostsnor pharyngeaJ region; D: 
Lateral field; E, Reproductive system; F: Vulval region; G: Distal end of ovary; H: Tail region; I, J: Tail 
showing phasmid between lateral lines (Scale bar= 10 urn). 
Genus: Zeldia Thome, 1937 
Diagnosis: Acrobelinae. Body 0.6-1.0 mm long. Cuticle amiulated, usually with fine 
pvmctations. Lateral fields with 3-5 lateral lines, outer ones usually crenate. Labial probolae 
low and rounded to elongate, and shallow to deep bifurcate. Lips flap-like asymmetrical, 
triangular, in doublets with or without tines. Primary axils each with a single guard process. 
Lining of cheilostom without or with 1-3 tooth-like processes. Amphids elliptical. Stoma 
cephaloboid. Pharyngeal corpus cylindrical. Female reproductive system mono-prodelphic, 
distal end of ovary occasionally with one or two flexures. Post-uterine sac present. 
Spermatheca usually absent. Spicules arcuate. Gubemaculum plate-like. Tail in both sexes 
conoid with rounded or pointed terminus. 
Type species: Zeldia punctata (Thome, 1925) Thorne, 1937 
Other species 
Z. acuta Allen & Noffsinger, 1972 
ZJeria Allen & Noffsinger, 1972 
Z. neoacuta Allen & Noffsinger, 1972 
Z. odontocephala Steiner, 1938 
Z. punctulata (Thome, 1925) Thome, 1937 
Z. punua Yeates, 1967 
Z. solata Allen & Noffsinger, 1972 
Z. spannata Waceke, et al., 2005 
Z. spinula Allen & Noffsinger, 1972 
Z tridentata Allen & Noffsinger, 1972 
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Zeldia carita sp. n. 
(Figs 17, 18) 
MEASUREMENTS 
See Table 9 
DESCRIPTION 
Female 
Body medium-sized, almost straight upon fixation, tapering at both extremities, more 
towards posterior end. Cuticle about 1.0-1.5 \m\ thick, transversely annulated, annules 2-3 nm 
wide, without punctations. Lateral fields with two outer crenated and one central smooth lines 
occupying 1/7* - 1/8* of corresponding body diam. Lip region continuous with adjoining body. 
Lips modified into three irmer labial and six outer cephalic probolae. Labial probolae 2-3 nm 
long, having smooth margins, petal-shaped or lobe-like with central depression. Lips / cephalic 
probolae triangular, smooth rimmed, flap-like, forming three doublets demarcated by deep 
primary cephalic axils. Each primary axil W-shaped with anterior conical margins and a single 
central guard process. Amphids ovoid at lateral lip. Stoma cephaloboid-type, moderately 
cuticularised, 1.2-1.4 times labial diam. long. Cheilostom with two tooth-like processes. 
Stegostom somewhat thicker compared to cheilostom and gymnostom. Metastegostom bearing 
a tooth on its dorsal wall. Pharynx comprising of 144-154 \xm long cylindrical corpus, 17-22 
^m long isthmus and ovoid basal bulb of 25-29 x 19-21 |am dimension with a grinder and a 
single-chambered haustrulum. Nerve ring encircling distal part of corpus at 64.1-67.9% of 
pharyngeal length from anterior end. Secretory-excretory pore just posterior to nerve ring at 
64.9-68.5% of pharyngeal length. Body at pharyngeal end 2.9-3.2 times labial diam. wide. 
Cardia 3-4 \mv long with conical flaps. Intestine with distinctly wide lumen. Rectum 0.7-0.9 
times anal body diam. long with three rectal glands. Female reproductive system mono-
prodelphic, cephaloboid-type. Ovary on right side of intestine, with a single flexure at its distal 
tip while running beyond vulva. Oocytes arranged in single row; sperraatheca extremely 
reduced. Uterus a spacious chamber. Vagina well developed with thickened walls, 10-12 ^m 
long, occasionally anteriorly directed, 1/3'^ '' to 1/4"' of vulval body diam. long. Vulval lips 
protruded. Vulva to anus distance 5.1-5.5 times tail length. Post-uterine sac 20-28 |im, 0.6-0.7 
times vulval body diam. long. Tail conical, with 17-19 ventral annules and acute terminus. 
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Phasmids at 23.8-35.1% of tail length. 
Male 
Not found. 
TYPE HABITAT AND LOCALITY 
Soil (sandy loam) samples containing Zeldia carita sp. n. were collected from around the 
roots of Psyllium (Plantago ovata) plant from sector 40 RD, Ramgarh, Jaisalmer, Rajasthan. 
TYPE SPECIMENS 
Holotype female and five paratype females mounted on Slide No. Zeldia carita sp. n. 11/1-
3 deposited in Nematode Collection of National Zoological Survey of India, Desert Regional 
Centre, Jodhpur, India. 
DIAGNOSIS AND RELATIONSHIP 
Zeldia carita sp. n. is characterised by medium-sized females with smooth cuticle devoid of 
cuticular punctations; three lateral lines with outer ones crenate; labial probolae petal-shaped or 
lobe-like with a central concavity; cephalic probolae with smooth margins and conical ends at 
primary cephalic axils; cheilostom with two tooth-like processes; corpus distinctly wider than 
isthmus; ovary with a single flexure at its distal tip while extending beyond vulva; spermatheca 
greatly reduced; post-uterine sac smaller than corresponding body diam. and a conoid tail with 
17-19 ventral cuticular annules. 
Zeldia carita sp. n. resembles Z acuta Allen & Noffsinger, 1972 in most morphological 
and morphometric details but differs from it in having relatively longer body (0.7-0.8 mm vs 
0.5-0.7 mm); smaller 'c" (1.8-2.1 v^  2.1-2.6) value; outer lateral lines crenate (ys smooth); 
labial probolae with upper margins concave {vs rounded) and prominent {vs low, obscure); 
cephalic axils weakly {vs heavily) cuticularised; guard process small {vs large, curved tooth 
like); cheilostome with two {vs single) tooth-like process in Z acuta apud Allen & Noffsinger, 
1972). 
Zeldia carita sp. n. differs from Z neoacuta Allen & Noffsinger, 1972 in having 
relatively longer body (0.7-0.8 mm vs 0.5-0.7 mm); larger 'c' (17.1-19.2 vs 12.0-17.2) value; 
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smaller 'c' (1.8-2.1 vs 2.2-3.5) value; cuticular punctations absent (vs two rows per annule); 
labial probolae with upper margins concave (vs rounded) and prominent (vs low, obscure); 
cephalic probolae prominent (vs obscure); anterior margins of cephalic probolae at primary 
cephalic axils pointed (vs, rounded, obscuie); guard process small (vs large, heavily 
cuticulatised); cheilostom with two (vs single) tooth-like process and tail terminus acute (vs 
usually rounded in Z. neoacuta apud Allen & Noffsinger, 1972). 
Zeldia carita sp. n. also differs from Z. punctata (Thome, 1925) Thome, 1937 in lacking 
cuticular punctations (vs two rows of punctations per annule); labial probolae petal-shaped 
with concavity (vs rounded to furcated); cephalic probolae with smooth (vs crenated) margins; 
anterior margins of cephalic probolae at primary cephalic axils conical (v^ ' attenuated); guard 
process large (vs small); cheilostom with two tooth-like process (vs simple cheilostom in Z. 
punctata (Thome, 1925) Thome, 1937 apud Allen & Noffsinger, 1972 and Tahseen et ai, 
1999). 
ETYMOLOGY 
The name of the species 'carita' is derived from latin word 'caritus'= devoid of/ lacking' 
thus indicating its smooth body cuticle that lacks punctations. 
90 
Table 9. Morphometries of Zeldia carita sp. n. All measurements in |um 










Lip region height 
Lip region diam. 
Stoma length 
Pharynx length 


































































Fig. 17. Zeldia carita sp. n. female A: Entire body; B: Anterior end; C; Pharyngeal region; D: 
Reproductive system; E: Posterior region. 92 
Fig. 18. Zeldia carita sp. n. Female. A-E: Anterior end; F: Posterior pharyngeal region; G-J: Part of 
reproductive system; K: Lateral field; L: Tail region; M: Tail showing phasmids (ventral) (Scale bar= 10 
\xm). I 
Suborder: Rhabditina Chitwood, 1933 
Diagnosis: Rhabditida. Cuticle usually annulated. Longitudinal lines rarely present. Lip margins 
smooth, exceptionally notched. Lips three or six, rarely four. Labial papillae very small or 
setose. Amphids often indistinct, small, pore-like, on lateral lips; rarely shifted behind labial 
region. Stoma prismatic, usually longer than wide. Cheilostom generally not cuticularised; 
gymnostom and stegostom fiised to form stomal tube. Stegostom surrounded by a thin 
pharyngeal collar. Metastegostom isomorphic or anisomorphic, usually with three swellings 
each bearing 1-3 or more small teeth or denticles. Telostegostom short, often indistinct, 
cormected with pharyngeal lumen. Pharynx with three distinct parts: corpus, isthmus and basal 
bulb; corpus cylindrical or somewhat swollen proximally never forms a true valvate bulb; 
isthmus a narrower tube between corpus and basal bulb. Terminal bulb muscular, glandular with 
distinct grinder. Secretory-excretory pore in posterior region of pharynx. Intestinal lumen 
usually wide. Three rectal glands generally present. Female reproductive system mostly 
didelphic, amphidelphic, rarely mono-prodelphic. Vulva median or far posterior near anus. 
Spicules separate or fused distally; gubemaculum usually simple type. Bursa usually well-
developed: peloderan or leptoderan, rarely reduced or absent; with five to nine pairs of tubular 
genital papillae. Tails of both sexes similar or female tail longer. Phasmids usually distinct, 
tubular. 
Type superfamily: Rhabditoidea Orley, 1880 
Other superfamilies 
Alloionematoidea Chitwood & Mcintosh, 1934 
Bunonematoidea Micoletzky, 1922 
Key to superfamilies of Rhabditina Chitwood, 1933 
I. Stoma Panagrolaimus-type, composed of short and weakly cuticularised walls; bursa 
absent Alloinematoidea 
Stoma Rhabditis-type i.e., narrow and tubular, well cuticularised; bursa present, rarely 
reduced 2 
I. Body distinctly asymmetrical: left side with longitudinal ridges, right side with various 
ornamentations (network, mbercles, warts, fins etc.) Bunonematoidea 
Body bilaterally symmetrical, without such ornamentations Rhabditoidea 
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Superfamily: Rhabditoidea Orley, 1880 
Diagnosis. Rhabditina. Mostly six lips. Lip region continuous with adjoining body or slightly to 
sharply setoff. Stoma tubular or prismatic, longer than wide. Cheilostom inconspicuous, 
occasionally cuticularised; gymnostom cuticularised; stegostom surrounded by pharyngeal 
tissue. Metastegostom with three swellings, each bearing small warts or denticles; telostegostom 
short. PharjTigeal corpus often swollen proximally. Female reproductive system didelphic, 
amphidelphic or mono-prodelphic with or without post-uterine sac. Spicules separate or fused 
distally. Gubemaculum well cuticularised, usually half of spicule length. Bursa present, 
generally well-developed, rarely reduced. 
Type family: Rhabditidae Orley, 1880 
Other families 
Diploscapteridae Micoletzky, 1922 
Odontorhabditidae Paramonov, 1964 
Rhabditonematidae Andrassy, 1976 
Key to families of Rhabditoidea Orley, 1880 
Dorsal and ventral lips heavily cuticularised and transformed into hook-like structures, stoma 
prismatic without metastegostomal swelling and teeth Diploscapteridae 
Lips normal, not transformed into hook, stoma anned with tooth 2 
Anterior part of stegostom with a large, transverse tooth Odontorhabditidae 
Stoma tubular with parallel walls, without a distinct tooth 3 
Stoma short, about twice as long as wide; pharyngeal coipus cylindrical; bursa 
absent Rhabditonematidae 
Stoma usually more than three times longer than wide; pharyngeal corpus mostly swollen; 
bursa well-developed, rarely rudimentary Rhabditidae 
Family: Rhabditidae Orley, 1880 
Diagnosis. Rhabditoidea. Lip region generally with six distinct lips, rarely three lips in 
doublets. Stoma tubular or prismatic, usually three times longer than wide. Cheilostom 
occasionally cuticularised. Gynmostom cuticularised, stegostom sun'ounded by pharyngeal 
collar. Metastegostom bearing three swellings with small warts or denticles. Pharyngeal corpus 
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often swollen. Female reproductive system didelphic, amphidelphic or mono-prodelphic. 
Ovaries reflexed. Spicules separate or fused distally. Bursa mostly well-developed, peloderan or 
leptoderan, rarely rudimentary. Genital papillae generally eight to nine pairs. Tails of both sexes 
similar or male tail shorter. 
Type subfamily: Rhabditinae Orley, 1880 
Other subfamilies 
Ablechroiulinae Andrassy, 1976 
Amphidirhabditinae Andrassy, 1976 
Mesorhabditinae Andrassy, 1976 
Peloderinae Andrassy, 1976 
Protorhabditinae Dougherty, 1955 
Stomachorhabditinae Andrassy, 1970 
Key to subfamilies of Rhabditidae Orley, 1880 
I. Proximal intestinal region with stomach-like folds, bursa 
absent Stomachorhabditinae 
Proximal intestinal region without folds; bursa present 2 
I. Amphids large, conspicuous, at anterior level of stoma; cheilostom cuticularised, relatively 
longer with arched walls Amphidirabditinae 
Amphids mostly indistinct, on lateral lips; cheilostom inconspicuous, rarely cuticularised 3 
I. Stoma tubular, without metastegostomal swellings or denticles Protorhabditinae 
Stoma with distinct metastegostomal swellings and fine denticles 4 
I. Lips rounded, setoff, mostly with setose papillae; female reproductive system mono-prodelphic, 
vulva far posterior Mesorhabditinae 
Lips rarely separate, without setose papillae; female reproductive system didelphic; vulva at 
mid-body; 5 
5. Bursa encircling tail tip, peloderan Peloderinae 
Bursa leptoderan, leaving tail tip free 6 
5. Lips with fine setose projections; pharyngeal collar longer than half stomal 
length Ablechroiulinae 
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Lips without projections; pharyngeal collar usually shorter than half stomal length. 
Rhabditinae 
Subfamily: Mesorhabditinae Andrassy, 1976 
Diagonosis. Rhabditidae. Lips rounded, separate, with setose papillae. Amphids small, on 
lateral lips. Stoma rhabditoid-type, well developed. Cheilostom simple, usually not 
cuticularised. Metastegostomal plates bearing small denticles. Pharyngeal collar generally 
absent, occasionally present. Pharyngeal corpus proximally swollen, bulb-like. Female 
reproductive system always mono-prodelphic; vulva far back. Spicules fused distally, often 
very long and slender. Bursa peloderan, anteriorly open, well developed, rarely rudimentary. 
Genital papillae nine pairs if bursa normal, and five to eight pairs if bursa reduced. Tail 
showing dimorphism: female tail mostly moderate to long, conoid, occasionally cupola-
shaped; male tail short, conoid. 
Type genus: Mesorhabditis (Osche, 1952) Dougherty, 1953 
Other genera 
Bursilla Andrassy, 1976 
Cruznema Ariigas, 1927 
Crustorhabditis {SiMdhdAxs, 1974) Andrassy, 1976 
Distolabrellus Anderson, 1983 
Operculorhabditis Khera, 1969 
Marispelodera Belogurov, 1977 
Rhabpanus Massey, 1971 
Teratorhabditis (Osche, 1952) Dougherty, 1953 
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Genus: Bursilla Andrassy, 1976 
Diagonosis. Mesorhabditinae. Body small, 0.3-0.9 mm long. Lips six, globular, well 
separated, with distinct sensilla. Stoma prismatic without pharyngeal collar. Metastom 
isomorphic, each metastegostomal plate with two fine teeth / denticles. Pharynx with swollen 
corpus, narrow isthmus and a basal bulb with grinder. Female reproductive system mono-
prodelphic, usually without post-uterine sac. Spicules straight. Bursa reduced, occasionally 
peloderan with 5-9 pairs of papillae. Tail in both sexes similar, elongated. Phasmids near anal 
opening. 
Type species: Bursilla monhystera (Biitschli, 1873) Andrassy, 1976 
Other species 
B. labiata (Volk, 1950) Andrassy, 1983 
B. littoralis (Yeates, 1969) Andrassy, 1983 
B. microbiirsaris (Steiner, 1926) Andrassy, 1982 
B. paucipapillata {?aetzold, 1955) Andrassy, 1983 
B. vernalis Andrassy, 1982 
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Bursilla quadripapillata sp. n. 
(Figs 19, 20) 
MEASUREMENTS 
See Table 10 
DESCRIPTION 
Female 
Body small-sized, almost straight upon fixation, tapering at both extremities, more at 
posterior end. Cuticle about 1 fim thick, annulated transversely. Lateral fields comprising of 
five lines. Lip region somewhat expanded, setoff from adjoining body. Lips six, rounded, 
distinctly separate. Irmer labial sensilla papillifoiTn, outer labials setose, 1.5-2.0 ^m long; 
cephalic sensilla slightly raised. Amphids minute on lateral lips. Stoma 2.2-2.5 labial diam. 
long. Cheilostom not cuticularised. Gyninostom tubular, with parallel walls. Stegostom 
isomorphic with each metastegostomal plate bearing two pointed denticles. Pharyngeal tissue 
surrounding stoma at hinder end. Pharyngeal corpus prominently swollen, 50-61 |im long or 
1.9-2.6 times isthmus length. Pharyngeal lumen in corpus region with faint transverse ridges. 
Isthmus differentiated from corpus, 18-31 |im long; basal bulb strong, oblong to square-
shaped, 14-22 x 10-14 nm in dimension having a grinder and double-chambered haustrulum. 
Nerve ring surrounding middle of isthmus or located at 67.1-75.5% of pharyngeal length 
from anterior end. Secretory-excretory pore placed posterior to nerve ring in isthmus region 
or at 76.2-88.0% of pharyngeal length from anterior end. Body at pharyngeal end 2.2-3.6 
times labial diam. wide. One or two small pseudocoelomocytes present in vicinity of ovary. 
Intestine with wide lumen. Rectum 1.3-1.8 times anal body diam. long, with three rectal 
glands. Female reproductive system mono-prodelphic. Ovary dorsally reflexed, 32-101 \im 
long, flexure on right side of intestine, oocytes arranged in two tiers in germinal zone. 
Spermatheca round to elongate, filled with spherical spermatozoa of 1 |im diam. Uterus with 
long glandular part lined with globular cells, uterus rarely containing a single egg of 30-32 x 
17-19 |xm dimension. Vagina 5-7 jim long, anteriorly directed occupying 1/3''' to 1/4* of 
corresponding body diam. with thick lumen. Vaginal muscles appearing like elliptical pieces 
in cross section. Post-uterine sac absent; observed in few specimens in a very reduced state. 
Vulva with radially ridged lips. Distance between vulva-anus 1.1-2.9 times tail length. Tail 
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3.0-6.0 times anal body diam. long, elongate conoid, uniformly narrowing to a pointed 
terminus. Phasmids 7-13 jum posterior to anus, at anterior 1/4* of tail length. 
Male 
SimiW to female in general appearance but shorter in length. Testis single, dorsally 
reflexed, reflexed part 32 urn long. Two cement glands associated close to ejaculatory 
glands. Spicules straight, cephalated, with distinct necks, 1.5-2.0 times anal body diam. long, 
distally fused; gubemaculum simple trough-shaped, half of spicules length. Bursa anteriorly 
open, leptoderan, reduced or rudimentary. Genital papillae four pairs with one pre-cloacal, 
one ad-cloacal and two post-cloacal pairs. Tail 3.5 times anal body diam. long. 
TYPE HABITAT AND LOCALITY 
Dry leaf manure sample containing Bursilla qiiadripapillata sp. n. were collected from 
sector 1385 RD, Mohangarh, Jaisalmer, Rajasthan, India. 
TYPE SPECIMENS 
Holotype female, nine paratype females and a male mounted on Slide No. Bursilla 
quadripapillata sp. n. 47J/1-5 deposited in Nematode Collection of National Zoological Survey 
of India, Desert Regional Centre, Jodhpur, India. 
DIAGNOSIS AND RELATIONSHIPS 
Bursilla quadripapillata sp. n. is characterised by small-sized body; transversely annulated, 
thin cuticle; with five lateral lines; setoff lip region; rounded, distinctly separate lips each with 
setose sensilla; swollen pharyngeal corpus with very faint transverse ridges in lumen; absence 
of post-uterine sac; males with cephalated, slender, straight distally-fused spicules; trough-
shaped gubemaculum; rudimentary bursa and four pairs of genital papillae. 
The new species most resembles B. microbursaris (Steiner, 1926) Andrassy, 1981 but 
differs in having longer stoma (2.2-2.5 vs 1.6 times labial diam.); cuticularised (vs non 
cuticularised) stomal wall; presence (vs absence) of metastegostomal swelling; conspicuous (v^ -
inconspicuous) grinder and haustrulum chamber; anteriorly located secretory-excretory pore (in 
isthmus region vs basal bulb region); larger gubemaculum (half uv one-third) of spicular length; 
greater number (four pairs v^  three pairs) of genital papillae and longer male tail (3.5 vs 3.0 
100 
times anal body diam. in B. microbursaris apud Steiner, 1926). 
Bursilla quadripapillata sp. n. further comes close to B. monhystera (Biitschli, 1873) 
Andrassy, 1976 but differs in having smaller body (0.3-0.4 mm vs 0.6-0.8 mm); relatively 
smaller 'a' (15.1-19.2 vs 19-21) value; transverse ridges in pharyngeal lumen faint {ys 
prominent); anteriorly located secretory-excretory pore (in isthmus region vs basal bulb region) 
and lesser number of genital papillae (four pairs vs nine pairs of genital papillae in Bursilla 
monhystera apud Zeidan & Geraert, 1989). 
Bursilla quadripapillata sp. n. further differs from B. littoralis (Yeates, 1969) Andrassy, 
1983 in having smaller body (0.3-0.4 mm vs 0.6-0.7 mm); smaller 'b ' (3.6-5.1 vs 5.2-6.0) value; 
cuticle transversely annulated {vs smooth); transverse ridges in pharyngeal lumen faint {ys 
prominent); anteriorly located secretory-excretory pore (in isthmus region vs basal bulb region); 
lesser number of intra-uterine eggs (1 vs 20) and lesser number of male genital papillae (four 
pairs vs five pairs of genital papillae in B. littoralis apud Yeates, 1969). 
The new species differs from B. vernalis Andrassy, 1983 in having prominently 
transversely annulated cuticle {vs hardly discernible); pharyngeal corpus strongly (v^ weakly) 
swollen; corpus lumen with transverse ridges {vs not reported); smaller eggs (30-32 x 17-19 \m\ 
vs 56 X 24 |im) in dimension and lesser number of male genital papillae (four pairs vs six pairs 
of genital papillae in B. vernalis apud Andrassy, 1983). 
ETYMOLOGY 
The species name ''quadripapillata' reflects the number (four) of genital papillae pairs in 
males. 
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Table 10. Morphometries oiBursilla quadripapillata sp. n. All measurements 
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Fig. 19. Bursilla quadripapillata sp. n. A: Entire female; B: Entire male; C: Anterior end; D: Pharyngeal 
region; E: Female reproductive system; F: Female posterior region; G: Male posterior region. 
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Fig. 20. Bursilla quadripapiUata sp. n. A, B; Anferior end; C: PharyngeaJ region; D: FemaJe reproductive 
systenij E: Body region with re flexed testis; F: Female anal region; G: Male posterior region; H, I: Male 
cloacal region showing genital papillae (Scale bar= 10 nm). [ 
tVA€^^ 
Genus: Cruznema Artigas, 1927 
Diagnosis. Mesorhabditinae. Body 0.6-2.2 mm long, plump. Lips six, globular, separated with 
papilliform sensilla. Stoma well-developed. Cheilostom cuticularised, small. Each 
metastegostomal plate with three small denticles. Pharyngeal collar present. Pharynx with weak 
to moderately-swollen corpus. Female reproductive system mono-prodelphic. Vulva 
considerably posterior. Post-uterine sac occasionally present. Anus a crescent-shaped slit. 
Phasmids at level of anus. Males monorchic with reflexed testis and free spicules. Bursa 
peloderan with eight to nine pairs of genital papillae. Female tail conoid, usually longer than 
male tail. 
Type species: Cniznema cruznema Artigas, 1927 
Other species 
C. campestris Reboredo & Camino, 2000 
C. lincolnensis Reboredo & Camino, 1998 
C. scarabaeus (Sudhaus, 1978) Andrassy, 1983 
C. tripartitiim (Linstow, 1906) ZuUini, 1982 
C. brzeskii (Brzeski, 1989) Sudhaus, 1994 
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Cruznema tripartitum (Linstow, 1906) ZuUini, 1982 
(Figs 21, 22) 
MEASUREMENTS 
See Table 11 
DESCRIPTION 
Female 
Small to medium-sized body, plump tapering towards extremities, more towards posterior 
end. Cuticle 2-3 (xm thick at lip region, 3-5 [xm at mid body and 3-6 ^m at tail region, with 
distinct transverse armulations and longitudinal lines. Punctations inconspicuous, annules 2-3 
i^m wide. Lateral fields 5-6 nm wide, comprising of four lateral lines. Lip region setoff, wider 
than adjoining body region. Lips expanded, globular, anteriorly low, well separated by deep 
grooves from each other. Labial as well as cephaHc sensilla papilliform. Amphids 
inconspicuous. Stoma tubular, 8-9 times longer than wide or about 1.5 times labial diam. long. 
Cheilostom cuticularised. Gymnostom tubulai-, with parallel walls. Stegostom without distinct 
metastegostomal swellings, metastegostomal denticles fine. Pharyngeal collar surrounding 
posterior 1/3 part of stoma. Pharynx with strongly swollen corpus (metacarpus) of 19-22 [im 
diam., narrow isthmus and ovoid basal bulb of 22-29 x 22-26 ^m dimension having a grinder 
and single-chambered haustmlum. Pharyngeal corpus 1.2-1.4 times lengths of isthmus and 
basal bulb together. Nerve ring encircling middle to posterior half of isthmus at 67.9-82.6% of 
pharyngeal length from anterior end. Secretory-excretoiy pore located in basal bulb region at 
77.5-97.4% of pharyngeal length. Hemizonid present closely anterior to secretory-excretory 
pore. Body at pharyngeal end 2.3-3.3 times labial diam. wide. Cardia 4-6 nm long with conical 
flaps. Intestinal lumen wide. Pseudocoelomocytes small, located in close vicinity of ovaries. 
Rectum slightly longer than anal body diam. Female reproductive system mono-prodelphic. 
Ovary 124-363 \ira. long, dorso-laterally reflexed, flexure on rigjit side of intestine. Oocytes 
arranged in several tiers within ovary. Spemiatheca ovoid, separated from uterus by a 
sphincter. Uterus occasionally with 2-6 eggs of 50-56 x 23-28 ^m dimension, in early stages of 
segmentation. Post-uterine sac usually present of variable lengths ranging from 10-17 \xa\ long, 
never more.than half of corresponding body diam. Vagina thick-walled, anteriorly directed 
about half of corresponding body diam.; epiptygma present. Vulva a transverse slit, far 
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posterior, about 399-625 |am from anterior end. Vulval lips thick forming a circular rim around 
a small slit. Distance between vulva-anus 0.8-1.6 times tail length. Phasmids 4-6 [im posterior 
to anal opening. Tail elongate, sharply narrowing after l/S"* of its length ending into a pointed 
terminus. 
Male 
Similar to female in general appearance except reproductive system and curvature in 
posterior region. Testis single, ventrally reflexed, reflexed part 72-134 |xm long. Spicules free, 
straight, cephalated with triangular capitula, 1.2-2.0 times tail length. Gubemaculum trough-
shaped with curved proximal end. Cloacal lips prominent with fine extended processes. Upper 
cloacal lip with raised papillae. Bursa anteriorly open, peloderan, lobed, posteriorly indented. 
Genital papillae eight pairs in 2/2+P+4 configuration.GPl, GP2 closely placed, pre-cloacal, 
1/3'^ '' to 1/2 spicule length anterior to cloaca; GP3 dorsally oriented; GP4 close to GP3; GPS, 
GP6, GP7 closely placed; GPS close to former group but dorsally oriented. Phasmids located 
between GP4 and GPS or at anterior half of tail. Tail cupola-shaped with a very small spike. 
HABITAT AND LOCALITY 
Samples containing Cruznema tripartitum were collected from a drain in Air force colony, 
Jodhpur, Rajasthan. 
VOUCHER SPECIMENS 
Ten females and seven males mounted on Slide No. Cruznema tripartitum 55J/1-10 
deposited in Nematode Collection of National Zoological Survey of India, Desert Regional 
Centre, Jodhpur, India. 
REMARKS 
C. tripartitum (Linstow, 1906) Zullini, 1982 is a species that shows a wide range of 
morphometric values. Therefore, no significant difference in linear as well as allometric values 
could be observed in the present population from the earlier described ones. 
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Table 11. Morphometries of Cniznema tripartitum (Linstow, 1906) Zullini, 1982. All 
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Fig. 21. Criiznema tripartitiim (Linstow, 1906) Zullini, 1982. A: Entire female; B: Entire male: C: 






Fig. 22. Cruznema tripartitum (Linstovv, 1906) ZuUini, 1982. A-C: Anterior end; D: Posterior pharyngeal 
region; E: Cuticular markings; F: Re flexed ovary; G: Vulva-anal region; H: Female tail with phasmid; I-
K: Male tail (lateral); L: Male tail (ventral) (Scale bar= 10 |im). 
Genus: Distolabrellus Anderson, 1983 
Diagnosis. Mesorhabditinae. Body medium to large-sized, 0.6-2.0 slender, straight or ventrally 
curved. Cuticle with transverse and longitudinal annulations and fine punctations. Lateral fiields 
with three lateral lines. Lip region continuous with adjoining body, slightly flattened. Lips 6, 
well separated, alternately (one subdorsal, one lateral and one subventral) similar in shape and 
size. Labial sensilla minute. Amphids small pore-like on lateral lips. Stoma prismatic, long and 
narrow. Cheilostom weakly cuticularised; gymnostom more than half of stegostomal length. 
Metastegostom with three setose denticles on each plate. Pharyngeal collar present. Pharynx 
with swollen corpus; narrow isthmus and ovoid basal bulb. Female reproductive system mono-
prodelphic; vulva far posterior, close to anus. Spicules long, slender with fused distal ends. 
Bursa peloderan, anteriorly open with nine pairs of genital papillae. Tail of female elongate, 
conoid; male tail short, conoid. Phasmids distinct. 
Type and only species: Distolabrellus veechi Anderson, 1983 
Collected from decaying matter adjacent to a water body of Aligarh and published in Nematology, 2009 
(paper attached) along with populations procured from other parts of India and Korea. 
I l l 
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Biogeography and variations in allopatric populations of 
Distolabrellus veechi Anderson, 1983 (Nematoda: Rhabditidae) 
Qudsia TAHSEEN*, AH Asghar SHAH, Rahmat KHAN, Razia SULTANA, 
Ather HUSSAIN and Man AHMAD 
Section ofNetmilology, Department of Zoology, Aligarh Muslim University, Aligarh-202002, India 
Received: 26 September 2008; revised: 28 January 2009 
Accepted for publication: 29 January 2009 
Summary - A deUiiled description of Distolabrellus veechi (syn. nov. D. pakistanensis) is given based on variations observed in 
different populations collected from India and Korea, and comparisons made with those reported from Arizona and Argentina. The 
populations, which showed a great degree of morphometric overlap and a continuous range in variation, could not be differentiated 
from the type population of D. veechi. The relationships of the populations were studied using morphological data subjected to cluster 
analysis. The characteristics of the species and its relationship with Teratorhabditis are also discussed. Biogcographical information 
revealed an interesting trend of distribution for the species, i.e.. between 22-55" north and south of the equator 
Keywords - cluster analysis, description, Disioktbrellus pakistanensis syn. nov., distribution, morphology, morphometries, taxonomy. 
The genus Distolabrellus Anderson, 1983 was erected 
by Anderson (1983) when he reported D. veechi Ander-
son. 1983 from Bermuda grass in Arizona, USA. Since 
then, the genus has been recorded from various locali-
ties. Doucet and Doucel (1992) collected D. veechi frorri 
a necrotic part of the stem of seedling cotton plants in 
Cordoba, Argentina. They reared ihem as two popula-
tions - one thriving on Nigon's medium and the other 
as a parasite of Galleria inellonella larvae - and stud-
ied the morphological differences between the individu-
als. Subsequently, D. pakistanensis Tabassum, Shaliina, 
Firoza & Siddiqi, 2(X)5 (= D. veechi, see remarks) was re-
f)orted as an entomopathogenic species by Tabassum et al. 
(2005). These authors provided detailed information on its 
embryogenesis and life cycle. Distolabrellus veechi was 
used by Carta et al (2003) in a comparison between low-
temperature SEM and ambient-lemperatvune SEM, whilst 
Guo et al. (2008) gave a detailed account of the male and 
female gonads of D. veechi along with the structure of the 
spermatocytes and oocytes and the changes involved dur-
ing gametogenesis. 
In this study, four populations of Distolabrellus from 
India and one from Korea were studied and a detailed 
description of Z>. veechi is provided based on these 
populations. The species is reported for the first time from 
India and Korea. 
Materials and methods 
Nematodes were extracted using Cobb's (1918) sieving 
and decantation method and a modified Baermann funnel 
technique. For light microscopy, nematodes were fixed 
in 4% formaldehyde, dehydrated (Seinhorst, 1959) and 
later mounted on slides using the wax ring technique. The 
nematodes were measured with an ocular- micrometer and 
drawn using a drawing tube. LM photographs were taken 
with an Olympus DP-11 digital camera mounted on an 
Olympus BX-51 DlC micro.scope. 
MORPHOLOGICAL CHARACTERS AND CHARACTER 
STATES 
Twenty morphological characters were selected to an-
alyse the relationship between populations of D. veechi. 
The characters were ranked on the basis of the common-
ality principle. Character state '0 ' denotes the most com-
monly occurring features, whereas deviations are repre-
sented by the increase in the value. Due to the remarkable 
affinities with D. veechi, Teratorhabditis stiannula Ander-
son, 1979 was taken as a representative of the outgroup. 
* Corresponding author, e-mail: qtah.seen@yahoo.com 
© Koninklijke Brill NV. Leiden. 2009 
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A data maliix was prepared using chaiacter stales f'oi six 
populations of D. veechi, including the type population. 
The cluster analysis was done and the relationships inter-
preted using Statistica'99 software. 
Distolabrellus veechi Anderson , 1983 
= D. pakistanensis Tabassmn, Shahina, Firoza & 
Siddiqi, 2005 syn. nov. 
(Figs 1-5) 
MEASUREMENTS 
See Tables 1,2. 
DESCRIPTION 
Female 
Body large-sized, slighdy ventrally curved upon fix-
ation, tapering at botli extremities witli sudden narrow-
ing posterior to vulva. Cuticle transversely annulated with 
fine longitudinal lines and transverse rows of fine cuti-
cular punctations, annuli 0.5-1.5 /xm wide. Lateral fields 
with two prominent ridges appearing as a band of three, 
rarely five, lines. Lip region continuous or slightly offset 
from adjoining body. Lips raised with shallow, grooved, 
margins, dimorphic, one subdorsal, one lateral and one 
subventral relatively long, hanging over oral aperture, re-
maining three alternating lips slightly smaller and spher-
oid. Cephalic and outer labial sensilla papilliform, located 
towards outer lip borders; inner labial sensilla inconspic-
uous. Amphids with small, elliptical openings located at 
base of lateral lips. Stoma prismatic, narrow, ca 7-II times 
longer than broad or ca 2-2.5 times lip diam. Cheilostom 
weakly cuticularised, gymnostom comprising more than 
half of stoma length, stegostom ca 40-45% of stoma 
length, with prominently swollen metastegostom and 
conspicuous isoglottoid telostegostom. Each metastegos-
tomal swelling bearing three, 1-1.5 fim long, simple or 
knobbed, setose denticles. Pharyngeal sleeve surround-
ing 40-50% of stoma. Pharynx comprising slightly to 
prominently swollen, 107-137 nm long, corpus, a nar-
row, gradually tapering, 45-60 iim long, isthmus, and 
a rounded, ovoid or pyriform basal bulb (25-30 x 21-
29 fim) with prominent grinder and double-chambered 
haustnilum. Hiaryngeal corpus ca 1.4-1.8 times longer 
than post-corpus. Body at pharyngeal base ca 2-3 lip 
diam. wide. Nerve ring encircling isthmus at ca 68-80% of 
pharyngeal length. Secretory-excretory pore posterior to 
nerve ring at ca 76-90% of pharyngeal length. Secretory-
excretory duct often making an anterior U-lum before run 
ning posteriorly, llemizonid slightly anterior lo secretory-
excretory pore. Cardia with three flaps. Intestine heav-
ily granulated with wide lumen, intestinal cells vacuo-
lated with indistinct boundaiies in older individuals. Rec-
tum tliick-walled, ra 1.8-2.3 anal body diam. long with 
iliree large, ovoid, rectal glands. Rectum witli associ-
ated thick muscle band. Anus a crescent-shaped slit. Re-
productive system monodelphic, prodelphic. Ovary long 
with numerous oocytes, reflexed dorso-laterally, consti-
tuting ca 20-50% of the genital tract length, located on 
right side of intestine. Oocytes arranged in multiple rows 
around a central rachis at distal end followed by a sin-
gle row proximally. Distal part of ovary occasionally ex-
panded or club-shaped. Two or more large pseudocoelo-
mocytes present in close proximity to flexure of ovary. 
Uterus large with well developed glandular and muscu-
lar parts mostly holding 20 or more embryonating eggs 
(43-65 X 25-40 /jm). Eggs .stacked one above the other 
vertically, horizontally, obliquely or even irregularly in 
different females. Some females containing hatched juve-
niles. Vagina thick-walled, musculai; anteriorly directed, 
ca one-third of correspyonding body diam. long, provided 
with a pair of oblique muscle bands. Vulva far posterior, 
close to anus, pore-like, with slightly protruding lips for-
ming an elevated rim. Body markedly tapering posterior to 
vulva. The latter mostly surrounded by thick layer of se-
cretions in fertilised females. Post-uterine sac absent. Tail 
elongate conoid with pointed terminus. Phasmidial ducts 
originating at level of anus and opening ca half anal body 
diam. posterior. 
Male 
Similar to female in general morphology except for 
smaller body size and greater posterior curvature. Testis 
monorchic, reflexed dorsally, located on right side of in-
testine. Pair of large ejaculatory glands present. Spicules 
ca 2-3 anal body diam. long, straight, slender, with promi-
nent capitula, fused distally for 30-60%. Gubemaculum 
lancet-shaped, more than half spicule length long. Tail 
conoid, bursa anteriorly open, peloderan with crenate 
margins. Nine pairs of genital papillae with two precloa-
cal, one adcloacal and six post-cloacal pairs. Relatively 
plump phasmidial duct (= P) lying between GP6 and 
GP7. Genital papillae GPl, GP2, GP4-6, GPS and GP9 
opening at bursal edge. GP3 and GP7 appearing shorter, 
opening on dorsal surface Post-cloacal pairs showing vari-
able configuraticms of 3 ^- P -I- 1 + 2 (Fig. 5A), (3 4- P) 
-f l -h 2 (Fig. 53), (3 -f P -I- 1) -1- 2 (Fig. 5C) or 3 -I- (P 
+ 1 -F 2) (Fig. 5D). One aberrant male with eight pairs 
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Fig. 1. Distolabrellus vecchi Anderson, 1983. A: En face view; B: Cross section at metastegostomal level; C-F: Female anterior end; 
G: Pharyngeal corpus; H, 1: Mid pharyngeal region. {Scale bars = 10 nm.) 
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Fig. 2. Distolabrellus veechi Anderson. 1983. A: Female anterior end; B, C: Lateral field with cuticular markings; D-F: Pharyngeal 
region; G: Dumbbell-shaped pseudocoelomocytes; H: Vulval region (ventral); I, J: Vulval region (lateral) with mating plug; K: Female 
uterus accommodating embryonaiing eggs. (Scale bars — 10 fJ-m.) 
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Fig. 3. Distolabrellus veechi Anderson, 1983. A-C: Distal end of testis; D: Pmximal region of testis; E: Developing gonad in fourth-
stage ferrmle juvenile; F-K: Ova stacked in uterus; L: Posterior region of fourth-stage nude juvenile. (Scale bars = 10 iim.) 
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Fig. 4. DistoIabreUus veechi Anderson, 1983. A: Female posterior rsgion (lateral^; B: female posterior region (ventral); C: Vulva-anus 
region; D: Male posterior region showing copulatory muscles; E-G: Male posterior region with variable configuration of post-cloacal 
papillae (lateral); H, !: Male posterior region (ventral); J-L: Excised spicules. (Scale bars = 10 fim.) 
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50 \im 
Fig. S. Variations in configuration of post-cloacal papillae in male Dislolabrellus veechi Anderson, 1983. A: 3 + P + 1 + 2; B: (3 + 
P) + l+ 2; C: (3 + P + ])+2;D:3 + (P+l+ 2); E:2 + (P + } + ]) (aberrant specimen). 
Vol. 11(6), 2009 821 
Q. Tali^f'fii cl 111 
Table 1. Morphomeihcs of females jmm populations of Distolubrellus veechi Anderson, 19H3. All measurements In am and in the 
form: mean ± standard deviation (range). 

















Vulva to anus 
Anal body diam. 
Tail 
925 ± 8 4 (891-1093) 
15.8 ±0.4 (15-16) 
4.6 ±0 .6 (4.1-5.5) 
12.5 ±0 .3 (12.2-13.1) 
3.4 ± 1.0(2.5-4.8) 
85.1 ±0.7(84-86) 
113 ±20.7 (99-128) 
58 ± 7 . 9 (50-69) 
27.6 ±1 .2 (26-29) 
12.0 ±0 .0 (12-12) 
5.6 ± 0.4 (5-6) 
197 ±2 .2 (195-200) 
141 ± 12.0(130-158) 
153 ± 14.7(138-173) 
63 ± 6.7 (56-72) 
22 ± 4 . 7 (18-29) 
74 ± 10.2 (65-89) 
1192 ±108(1003-1471) 
21.1 ± 1.6(17-24) 
5.6 ±0 .5 (5.2-6.8) 
12.7 ± 1.6(10.5-15.8) 
4.3 ±0 .4 (3.5-5.1) 
85.1 ±1.9(82-87) 
71 ±6.1 (61-79) 
57 ±11.6 (42-85) 
32.) ± 1.3(30-34) 
13.1 ±0.6(12-15) 
5.7 ±0.8 (5-7) 
210 ±10.9(195-231) 
154 ± 11.0(140-172) 
167 ± 13.6(164-193) 
80 ±15.8(63-115) 
22 ± 1.7(20-24) 
94 ±8.1 (86-113) 
1107 ± 3 7 (1073-1155) 
20.1 ±3.6(16-24) 
5.6 ± 0.2 (5.3-5.9) 
13.5 ± 1.1 (12.7-15.0) 
3.4 ± 0.3 (3.5-4.2) 
85.4 ± 0.3 (84-85) 
90 ± 9.2 (82-103) 
56 ± 9.4 (45-67) 
29.5 ±1 .7 (27-32) 
13.2 ±1.7(11-15) 
6.5 ± 0.5 (6-7) 
198 ±4.5 (193-204) 
140 ±7 .2 (134-147) 
167 ±9 .8 (157-178) 
79 ± 4.7 (76-78) 
22 ±0 .9 (21-23) 
82 ± 5.2 (77-89) 
1466 ± 168(1256-1781) 
18.5 ±2.8(16-24) 
6.5 ± 0.9 (5.3-7.6) 
13.3 ± 1.2(11.4-14.9) 
3.9 ± 0.4 (3.2-4.8) 
85.7 ± 1.3(83-87) 
6 9 ± 6 . i (61-70) 
81 ± 16.7(53-99) 
33.1 ±1.3(30-37) 
15.0 ± 0 . 8 (14-16) 
6.2 ± 0.5 (6-7) 
224 ± 11.9(208-240) 
165 ± 13.1(142-183) 
197 ± 8 . 6 (180-216) 
98 ± 7 . 3 (89-109) 
28 ± 1 . 7 (25-31) 
110 ± 9 . 3 (91-123) 
13 
1092 ± 8 5 (924-1237) 
20.3 ± 2 . 3 (16-24) 
5.6 ±0 .3 (4.8-5.9) 
13.9 ± 1.3(12.5-16.6) 
3 .3±0.4(3.M.2) 
85.9 ± 1.5(84-88) 
88 ±5 .8 (69-101) 
54 ± 8 . 6 (41-78) 
31.) ±2.3(28-35) 
12.2 ±0 .6 (11-13) 
5.7 ± 0.8 (5-8) 
198 ± 10.4(180-215) 
137 ±9 .2 (125-157) 
159 ± 13.3(136-184) 
78 ± 7 . 7 (68-91) 
24 ± 2 . 2 (21-28) 
79 ±7 .1 (69-89) 
Table 2. Morphometries of males from populations of Dislolabrellus veechi Anderson. 1983. All measurements in tim and in the form: 
mean ± standard deviation (range). 
(Character Aligarfi, India Bharatpur, India Jodhpur, India Poonch, India Song-ju, Korea 










Cloacal body diam. 
Tail 
761 ± 7 6 (671-859) 
17.5 ± 0 . 3 (17-18) 
4.2 ± 0.2 (3.9-4.4) 
28.5 ± 2 . 4 (25.8-31.8) 
1.1 ± 0 . 1 (1.1-1.2) 
43 ± 4.9 (38-50) 
25.5 ± 0.4 (25-26) 
12.0 ±0 .8 (11-13) 
5.6 ± 0.4 (5-6) 
179 ± 9 . 9 (168-191) 
120 ± 6 . 9 (110-126) 
129 ± 11.1 (114-140) 
58 ± 0.4 (57-58) 
31 ± 2 . 1 (28-31) 
23 ± 1 . 2 (21-24) 
26 ±0 .4 (26-28) 
949 ± 6 8 (872-1039) 
20.8 ± 1.2 (19-22) 
4.8 ± 0.3 (4.2-5.3) 
30.2 ± 3.3 (25.5-34.8) 
1.2 ±0.1 (1.1-1.4) 
45 ± 2.5 (44-50) 
.32.3 ± 1.6(30-35) 
12.1 ±0.7(12-13) 
5.0 ±0 .0 (5-5) 
1%. ±9.3(185-210) 
146 ± 13.3(133-165) 
146 ±13.3 (145-162) 
62 ± 3.6 (59-69) 
34 ±4 .1 (31-42) 
25 ±1 .1 (24-27) 
31 ±3.3(25-35) 
906 ± 89 (773-1019) 
22.4 ± 1.9(20-26) 
4.8 ±0.42 (4.2-5.5) 
26.5 ± 3.6 (22.4-32.8) 
1.2 ±0.1 (1.11-1.6) 
40 ± 4.0 (36-46) 
26.2 ±3.2 (21-30) 
12.3 ± 1.1(11-15) 
4.8 ±0 .9 (4-6) 
187 ± 15.9(169-207) 
135 ± 19.7(106-155) 
161 ± 15.3(146-180) 
65 ±3 .1 (63-71) 
40 ± 1 . 3 (39^2) 
26 ± 2.3 (23-29) 
34 ±3 .2 (31-39) 
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1185 ± 9 8 (1052-1327) 
19.7 ±2.1 (17-23) 
5.3 ± 0.4 (4.7-6.3) 
31.6 ±2 .13 (28.5-34.2) 
1.3 ±0 .1 (1.2-1.5) 
60 ± 7.3 (47-69) 
31.6 ± 1.7(29-35) 
15.0 ± 1.1(14-17) 
5.5 ± 0.5 (5-6) 
229 ± 4.3 (216-229) 
156 ± 1.4(146-162) 
186± 12.5(170-200) 
70 ± 4 . 2 (60-78) 
43 ± 3 . 2 (40-49) 
31 ±2.9(26-37) 
38 ± 1.3 (35-39) 
897 ±117 (747-1098) 
19.4 ±2 .1 (18-23) 
4.7 ± 0.5 (4.0-5.6) 
30.9 ±3 .8 (26.1-36.6) 
1.1 ±0.6(1.1-1,4) 
46 ± 6.3 (37-54) 
28.1 ±0.1 (24-30) 
11.2 ±0 .7 (11-14) 
5.7 ± 0.7 (5-8) 
185 ±7 .4 (176-195) 
128 ±6 .8 (117-134) 
147 ±9.9(142-156) 
63 ±4.31(57-69) 
37 ±4 .1 (33-44) 
22 ±4 .9 (20-28) 
29 ± 3.4 (25-34) 
of bursal papillae showing apparent loss of GPS and GP7 
(Fig. 5E). Copulatory muscle bands well developed with 
7-8 pairs extending anterior to cloacal level. 
HABITATS AND LOCALITIES 
Aligarh population from decaying matter at Quarsi 
Road, Aligarh, Uttar Pradesh, India; Bharatpur popula-
tion from a ditch with decaying leaves at Keoladeo Na-
tional Park, Bharatpur, Rajasthan, India; Jodhpur popula-
tion from moist soil at Jodhpur, Rajasthan, India; Poonch 
population from compost at District Surankote, Poonch, 
Jammu and Kashmir, India; Song-ju population from rot-
ten plant material at Fruits and Vegetables Experimental 
Station, Song-ju, South Korea. 
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VOUCllfiR MATERIAL 
Five females and live males of Aligaih population, 
nine females and eighl males of Bharaipur populaiion, 
six females iind six males of Jodhpur population, nine 
females and ten males of Poonch population and 12 fe-
males and six males of Song-ju, South Korea population, 
deposited in the Nematode Collection, Department of Zo-
ology, AMU, Aligarh, India. One female and one male 
(Bharatpur population) on slide Distolabrellus veechi An-
derson, 1983 No. 4 NOA/2, deposited at die Laboratory of 
Nemaiology, Wageningen University and Research Cen-
tre (WUR), Wageningen, The Netherlands. 
EMENDED DIAGNOSIS OF DISTOLABRELLUS 
ANDERSON, 1983 
Amphimictic species with ovo-viviparous females; cu-
ticle with fine transverse and longitudinal striations and 
punctations, three incisures in lateral field; six offset 
and well separated dimorphic lips of two alternating 
shapes; weakly cuticulariscd chcilostom and conspicuous 
leloslegostom; each metastegostomal swelling with three 
setose denticles. Female genital system mono-prodelphic 
with well developed ovary; marked narrowing of body 
posterior to vulva. Male with paired ejaculatory glands in 
genital tract; .spicules distally-fused (35-60%), long, slen-
der, straight, with rounded capitula; gubemaculum lancet-
shaped; open, bursa peloderan with crenate margins, gen-
ital papillae disposed as two precloacal, one adcloacal and 
seven postcloacal pairs of variable configuration; phas-
mids located between GP6 and GP7. Copulatory muscle 
bands 7-8 pairs. 
REM.ARKS 
The present populations are similar in most morpho-
logical and morphometric details to the type population 
as reported by Anderson (1983). In field- as well as 
laboratory-cultured population the sex ratio was 1:1 with 
amphimixis as the only reproductive mode. Ovovivipar-
ity occurred with retention of large number of embry-
onating eggs or hatched juveniles. Eggs were ovoid to 
elongate, smooth-shelled, with different stacking patterns 
(Fig. 4F-K). The five populations exhibited some mincar 
morphological differences but because of a continuum in 
variation they were considered as populational variations. 
However, some features unique for a particular popula-
tion were also observed. The metastegostomal denticles 
were knobbed in the population collected from Song-ju, 
Korea, while in the Aligaih, India, population the ger-
minal ends of the gonads were conspicuously expanded 
and bulbar (Fig. 4). Some less coiisislcnl characlers in-
cluded differences in the degrees of metacorpal swelling, 
variable basal bulb shape (Fig. 3) and different configura-
tions of the postcloacal genital papillae (Figs 5. 6). The 
telostcgostom was mostly distinct in comparison to the 
observations of Anderson (1983) in the type population. 
The two lateral lines reported by Anderson actually ap-
pear to be two ridges or bulges a,s seen in cross sections 
of the lateral field (Anderson, 1983; Fig. 2E), a condi-
tion also observed in our specimens which showed three 
lines or incisures {i.e., two ridges) under LM. The cuticu-
lar pores reported by Anderson and indicated by arrows at 
the edge of specimen (Anderson, 1983: Fig. 3D) may be 
an artefact related to the fine punctations as they were not 
visible on the greater paj1 of the body in the SEM plaie 
(Anderson, 1983: Fig. 3C, D). It should be further noted 
tliat such body pores are generally unknown in rhabditids. 
The spicular fusion in some specimens was to a smaller 
degree (35-40% yx 50-66%) whilst the gubemaculum was 
non-cephaiated (wcephalated) with respect to Anderson's 
illusuation (Fig. 2B). Considering die variation in these 
characters we regard them as minor intra-specific varia-
tion within D. veechi. 
Distolabrellu.i pakistanensis, except for demonstrating 
an insect association, fails to show significant differences 
with D. veechi. One key differentiating feature, the appar-
ently absent cheilostom (v.^  present), is not tenable per xe. 
It may be that the cheilostom was not cuticulariscd in D. 
pakittanensis {vs cuticulariscd). Variability in the degree 
of sclerotisation of the cheilostom in the five populations 
studied herein makes it difficult to use this character for 
separation of species. The same is true for the lip region 
which may be continuous or slightly offset. The morpho-
metric characters used in distinguishing D. pakistanensis 
from D. veechi have overlapping values (L = 1.3-1.8 vs 
1.1-1.4 and c' = 2.5-3.0 vs 2.3-4.6 in females), or show 
a CMitinuum (b = 6.9-8.4 v* 5.2-6.9 in females) or differ 
only slightly (b = 5.8-6.8 vs 3.7-5.3 and c' = 0.8-1.1 vs 
1.5-2.0 in males). TTie position of the phasmids could not 
be ascertained amongst the ten bursal papillae reported in 
D. pakistanensis. Body length and body diam. are greatly 
dependent on the physiological state of individual and also 
on the habitats and hence do not serve as good species 
characters. Nevertheless, the specimens of D. pakistanen-
sis seem to be flattened (Fig. lA, C; 2D apud Tabassuin 
et al., 2005) which could explain the relatively greater lip 
region and body diam. and d values. One morphometric 
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Fig. 6. World map showing distrihution of Distolabrellus veechi Anderxon. 1983 and Teratorhabditis stiannula Anderson, 1979. Circle 
= Distolabrellus veechi; star = Teratorhabditis stiannula. 
difference extracted froin the description of D. paldsta-
nensis is the greater vulva-anus distance, but Figure ID 
{apud Tabassum et al., 2005) does not correspond to tlie 
desaiption, reflecting instead the value normally found in 
D. veechi. Hence, on the basis of the great similarity in 
character states, we consider D. pakistanensis to be a ju-
nior synonym of D. veechi. Nevertheless, the description 
of D. veechi (= D. pakistanetisis nov. syn.) by Tabassum 
et al. (2005) provides some useful information regarding 
the embryogenesis and generation time of D. veechi as 
well as gonad development. The species has also been re-
ported (Guo el al., 2008) to exhibit XX-XO sex determi-
nation with 12 chromosomes in females and 11 in males. 
DISTRIBUTION AND ECOLOGY 
Distolabrellus veechi is not a geographically restricted 
taxon. Taking into accovmt the present populations, the 
species so far has been found in Asia, Europe and North 
and South America. The distribution pattern of species 
indicates its localisation in subtropical to temperate re-
gions, more towards north of equator, i.e., at latitude 22-
55° N (Fig. 6). Besides the present .selected populations 
(Arizona at 3r-37°N; Song-ju, South Korea at 37°00'N; 
Pakistan at 30°00'N; Poonch, Bharatpur, Jodhpur and Ali-
garh, India at 22°00'N), the species has been collected 
from Salisbury, MD, USA (Carta et al., 2003). Dr W. 
Sudhaus (pers. comm.) found the species from samples 
of cow dung (New Orleans, USA in 1991), okra (New 
Delhi, India in 1997), garden mould (Germany in 1998, 
1999) and from Galleria bait (Katmandu, Nepal in 2001). 
The only record of the species from a southern temper-
ate location is by Doucet and Doucet (1992) (Cordoba, 
Argentina at 34°35'S). Coincidentally T. stiannula has 
also been reprated ftom locations 32-55°N of the equator, 
these records representing the type population (Anderson, 
1979) from Vineland station, Ontario, Canada, and those 
found by Sudhaus (pers. comm.) from littoral zone de-
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posits of the south-western part of Lake Baikal (in 1984); 
soil samples from Los Alamos, New Mexico, USA (in 
2001) and Washington, DC, USA (in 2001). 
The habitats of D. veechi indieate tlie possibility of 
a phoretic relationship. Although Doucet and Doucet 
(1992) found that D. veechi can lead a free-living mode of 
life with all the life stages found in soil and be cultured un-
der laboratory conditions, a facultative/opportunistic as-
sociation with an insect cannot be ruled out in view oi 
its past records, viz.. the population from Pakistan or the 
specimens procured by Dr Sudhaus from Galleria baits. 
Reports from Bermuda grass (Arizona), rotten plants (Ko-
rea), necrotic cotton plant (Argentina) or from decaying 
matter, drain or compost (India) are also compatible with 
an insect association. Distolahrellus veechi ha.s an am-
phimictic mode of reproduction, thereby ensuring good 
genetic diversity and variation in characteristics. The pro-
lific reproduction is another strategy for successful propa-
gation and survival of the species. 
CLUSTER ANALYSIS 
In order to study the extent of morphological variations 
between the populations and tlieir relationship, a data ma-
trix was analysed using STATISTICA software (Tables 3, 
4). The cluster analysis IS^omplete linkage) graph obtained 
using six populations of D. veechi from different locali-
ties resulted in some preliminary conclusions (Fig. 7). The 
six populations selected for analysis included the Aligarh, 
Bharatpur, Jodhpur and Poonch populations from India, 
the Song-ju population from South Korea and the type 
population from Arizona, USA. Tlie branching pattern in-
dicated similarities between the populations from Poonch 
and Bharatpur. The other two closely related populations 
were from Jodhpur and Song-ju. The type population from 
Arizona showed similarities with both groups. The Ali-
garh population showed greater affinities with the Arizona 
population when compared to the other four populations, 
whilst the outgroup taxon T. stiarmula occupied a separate 
branch, thereby reflecting differences with the remainder 
of the populations analysed. 
Relationships of Distolahrellus Anderson, 1983 
Distolahrellus together with Mesorhabditis Osche, 
1952, Teratorhabditis Osche, 1952, Parasitorhabditis 
Fuchs, 1937 and Crustorhabditis Sudhaus, 1974 have 
been considered as members of a strong clade (Sudhaus 
& Fitch, 2001). The members share the features of dis-
Table 3. Chamclers anil choniclfr slates for comparison of 
populations of Distolahrellus veechi Anderson. 1983 and Tci-
alorh:ibiJiti,s f.iannu\i\ Amlcison. }979. 
Character Character slate 
1) Culicular punctations 
2) Lateral bnes 
3) Lips 
4) Lip margins 
5) Labial sensilla 
6) Aniphid.s 
7) Melaslegostomal teeth 
8) Metastego.stomal teeth on 
each plate 
9) Metastegoslomal teeth 
10) Telostegcslom 
i i) Stoma 
12) Pharyngeal collar 
13) Hauslrulum 
14) Germinal part of ovary 
15) Eggs in uterus 
16) Body posterior to vagina 
17) Gubemaculum 
18) Bursal velum 
19) Adcloacal genital papilla 
20) Copulatory muscle bands 
faint (0), prominent (1) 
two thick ridges (0), three fine 
lines (1) 
dimorphic (0), alike (1) 
not cuticularised (0), 
culicuiari.sed (I) 
mammillate (0), setose (1) 
not discernible (0), 
discernible (1) 
setose (0), vemicose (1) 
three (0), more than three (1) 
simple (0), knobbed (1) 
conspicuous (0), 
inconspicuous (1) 
narrow (0), wide (I) 
present (0), absent (1) 
double chajiibered (0), single 
chambered (1) 
simple (0), bulb-like (1) 
more than ten (0), two (1), 
absent(2) 
markedly (0) or not markedly 
(1) constricted 
lancel-.shaped (0), curved 
boat-shaped (1) 
narrow (0), expanded (1) 
solitary (0), close to the group 
ofGP4,GP5, GP6(1) 
absent (0), present (1) 
Table 4. Data matrix for cluster analysia of the populations 
of Distolahrellus veechi Anderson. 1983 and Teratorhabditis 









1 2 3 4 5 6 7 8 9 1 0 1 1 1213 1415 1617 181920 
0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 1 0 0 0 0 0 0 0 0 1 0 0 1 2 0 0 0 0 0 
0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 
T. stiarmula 1 01 I 1 1 1 10 1 1 1 1 1 1 1 1 1 1 I 
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0.5 1.0 1.5 2.0 2.5 3.0 3.5 
Linkage distance 
4.0 4,5 
Fig. 7. Clusler analysis (complete linkage) showing relationship between different populations of Distolabrellus veechi und 
TeralorhabUilis stiannula based on morphological data. 
tincl iips, female inonoprodelpliic condition and a pelo-
deran bursa. However, in Distolabrellus the apomorphic 
state of tlie lip.s is distinctly different within the clade. It 
also differs from others in possessing a pharyngeal sleeve. 
Among the members of the clade, Teratorhabditis shows 
remarkable similarity with Distolabrellus in the punctate 
cuticle, smooth lateral fields, swollen pharyngeal corpus, 
double-chambered haustrulum, vulva located far posterior 
and males with long, slender and distally-fused spicules, 
lancet-shaped gubernaculum and the number and arrange-
ment of the genital papillae. Among its congeners, T. 
stiannula shows similarities with D. veechi because of the 
long conoid tail as well as the presence of a prominent 
copulatory plug in inseminated females, a feature also re-
ported by Anderson (1979,1983). Nevertheless, the char-
acteristics differentiating D. veechi from species of Ter-
atorhabditis, besides the lips and pharyngeal sleeve, in-
clude the fine (v.? conspicuous punctations) and simple (v.? 
cuUcularvsed) labial margins. 
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Genus: Teratorhabditis (Osche, 1952) Dougherty, 1953 
Diagonosis. Mesorhabditinae. Body length between 0.7-1.5 mm. Cuticle annulated. Lip region 
continuous with adjoining body or slightly setoff. Lip margins with strongly cuticularised, 
refractive axils separating lips at base. Dorsal and ventral lips differently shaped than lateral 
lips. Stoma 1.5-2.0 times as long as lip diam. Cheilostom cuticularised. Gymnostom with 
parallel walls. Metastegostom mostly anisomorphic, bearing small denticles. Pharyngeal collar 
absent. Pharyngeal corpus with bulb-like swelling, basal bulb strong with grinder. Female 
reproductive system mono-prodelphic, without post-uterine sac. Vulva far posterior, near anus. 
Phasmids tubular, at level of anus. Male reproductive system monorchic, testis single, 
reflexed. Spicules slender, fused distally. Bursa peloderan, open, with nine pairs of genital 
papillae. Female tail conoid or cupola-shaped, spicate, that of male short, conical. 
Type species: Teratorhabditis dentifera (V6\k, 1950) Dougherty, 1953 
Other species 
*T. andrassyi Tahseen & Jairajpuri, 1988 
T. mariannae Farkas, 1973 
*T. palmanim Geber & Giblin-Davis, 1990 
T. rov/«/enj'w (Sudhaus, 1974) Andrassy, 1983 
T. stianmila Anderson, 1979 
*T. synpapillata Sudhaus, 1985 
Collected from sewage samples of Aligarh during the PhD tenure and published in Hydrobiologia, 2007 
(paper attached) along with populations procured from other parts of India. 
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Abstract Three species of the genus Terator-
hahditis (Osche, 1952) Dougherty, 1953 col-
lected from sewage and manure samples 
of North India are described. The species 
T. andrassyi Tahseen & Jairajpuri (1988) 
synonymised by Sudhaus (1991) has been rein-
stated and is characterized by oviparous females 
having bluntly rounded hps with labial sensilla 
not raised beyond labial contour; Up margins 
and axils heavily cuticularised; three lines in 
lateral field; considerably wide and tubular 
stoma having swollen metastegostomal walls 
with prismatic inner lining bearing five teeth 
on each plate; basal bulb with usually single 
haustrulum; tail conoid with a terminal spike; 
eggs with ridged shells and males with 40-45% 
distally-fused spicules and a smooth, non-
indented bursa having slender papillae in 
2/4 + p + 3 configuration. Other populations 
identified as T. synpapillata and T. palmarum 
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users 
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Gerber and Giblin-Davis (1990) are reported 
for the first time from India. An identification 
key to species is provided. Relationships within 
the genus are discussed. 
Keywords Descriptions • Teratorhahditis 
andrassyi • T. palmarum • T. synpapillata • 
Taxonomy • Sewage nematodes • India 
Introduction 
Teratorhahditis (Osche, 1952) Dougherty, 1953 is 
a fairly cosmopoUtan genus of the family Rhab-
ditidae. It was considered a subgenus of Rhabditis 
Dujardin, 1845 by Osche, 1952 and Sudhaus 
(1974). Its diagnosis was first emended by 
Sudhaus (1976) to accommodate three species 
and later by Anderson (1979) with the addition 
of T. stiannula and listing of six valid species. 
Andrassy (1984) synonymised T. vivipara 
Gagarin, 1979 with Pelodera punctata (Cobb, 
1914, Dougherty, 1955) and considered T. boett-
geri (Meyl, 1953) Dougherty, 1955 as species 
inquirenda. He also presented a key for the 
remaining four species of the genus viz., T. dentif-
era (Volk, 1950) Dougherty, 1953; T. mariannae 
Farkas, 1973, T. stiannula Anderson, 1979 and 
T. rovinjensis (Sudhaus, 1974) Andrassy, 1983. 
Sudhaus (1985) synonymised T. rovingensis with 
T. mariannae and gave description of new species 
^ Springe 
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T. synpapillata. Later, T. andrassyi Tahseen & 
Jairajpuri 1988 and T. palmarum Gerber & 
Giblin-Davis, 1990 were added; the former was 
synonymised with T. synpapillata by Sudhaus 
(1991) without comment. 
The species of the Teratorhabditis (Osche, 
1952) Dougherty, 1953 described in the present 
paper were collected from farmyard manure as 
well as sewage samples. The populations collected 
from Aligarh (Jamalpur) and Pushkar were iden-
tified as T. synpapillata Sudhaus, 1985 while those 
coUected from Delhi, Bareilly and Ludhiana 
represented T. palmarum Gerber & Giblin-Davis, 
1990. The population collected from Aligarh 
(Ramghat road) markedly differed from T. syn-
papillata but resembled. T. andrassyi Tahseen & 
Jairajpuri, 1988. Hence, in view of the location and 
identity with original specimens of T. andrassyi 
Tahseen & Jairajpuri, 1988, the paratypes of T. 
andrassyi were restudied and due to marked 




Samples of manure and sewage slurry were 
collected using shovels and scoopers and brought 
to laboratory for further processing. 
Laboratory methods 
Collected samples were processed by Cobb's 
(1918) sieving and decantation and modified 
Baennan's ftmnel techniques. The nematodes 
extracted were heat-killed and fixed in Forma-
lin-glycerol fixative, dehydrated by slow evapora-
tion method (Seinhorst, 1959) and mounted in 
anhydrous glycerine. They were later measured 
by ocular micrometer and drawn using drawing 
tube attached to Olympus BX-51 DIC Micro-
scope. LM photographs were taken using Olym-
pus digital camera C3030 mounted on 
microscope. For SEM studies the formaline-fixed 
specimens were dehydrated in acetone series and 
critical point dried using CO2. The dried speci-
mens were mounted on stubs coated with 10 nm 
gold and viewed under the Scanning Electron 
Microscope S-2300. 
Morphological characters and character states 
Nineteen morphological characters as listed in 
Electronic Supplementary Material were used. 
All the characters were important and informa-
tive with context to differentiation of species of 
Teratorhabditis. The characters were ranked on 
the basis of commonaUty principle. Character 
state '0" represented the most commonly occur-
ring trait whereas a gradual increase in value 
represented more deviation. A data matrix (see 
Electronic Supplementary Material) was pre-
pared using character states for different species 
of Teratorhabditis. Owing to great similarity of 
the genus Pelodera with Teratorhabditis, Pelodera 
teres was taken as an outgroup. 
Data analysis 
The data matrix was analysed using online PHY-
LIP 3.5c (http://bioweb.pasteur.fr/seqanal/phylog-
eny/intro.html) software. The input data in 
PHYLIP format was used to obtain rooted/ 
unrooted trees. The trees were constructed using 
PhyUp: pars-Discrete character parsimony meth-
od (Felsenstein) onUne program. TREEVIEW 
(win 32) (Roderic, 1996) was also used to cross-
examine the out tree files. All morphological 
characters were given equal weight and consensus 
tree was constructed using maximum parsimony 
while bootstrapping used the fast step-wise addi-
tion method with 1,0(X) replicates. 
Descriptions of the species 
Teratorhabditis synpapillata Sudhaus, 1985 
Measurements: Table 1 (Figs. 1, 4) 
Description 
Female 
Body medium to large-sized, up to 2 mm long, 
tapering at both extremities, sUghtly ventrally 
curved upon fixation. Cuticle 2-3 ^m thick, 
Springer 
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Fig. 1 Teratorhabditis synpapillata Sudhaus, 1985. (a, b) 
En face view under LM; (c) En face view under SEM, (d) 
T.S. through metastegostomal region; (e, f) Anterior end; 
(g) Pharyngeal region; (h-j) Female posterior region 
(lateral); (k, I) Male posterior region (lateral); (m) Male 
posterior region (ventral); (n) Extracted spicules (Scale 
bar = 10 ^m) 
Springe 
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Fig. 2 Teratorhabditis palmarum Gerber & Giblin-Davis, 
1990. (a) En face view under LM; (b, c) En face view under 
SEM, (d) T.S. through metastegostomal region; (e) 
Anterior end; (f) Pharyngeal region; (g) Part of female 
gonad; (h, i) Female posterior region; (j) Extracted 
spicules; (k) Male posterior region (lateral); (1, m) Male 
posterior region (ventral) (Scale bar = 10 ^m) 
fi Springer 
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Kg. 3 Teratorhabditis andrassyi Tahseen & Jairajpuri, 
1988. (a) En face view under LM; (b) En face view under 
SEM, (c) T.S. through metastegostomal region; (d, e) 
Anterior end; (1) Lateral field; (g) Anterior pharyngeal 
region; (h) Posterior pharyngeal region; (i-k) Female 
posterior region (lateral); (l-o) Male posterior region 
(lateral); (p) Extracted spicules (Scale bar = 10 nm) 
Strongly annulated with transverse rows of punc-
tations, anterior rows up to two stoma length 
twice in size to those on rest of body. Lateral field 
with four lateral lines, arranged in two bands. Lip 
region slightly offset from adjoining body. Lips 
with cuticularised margins having broad bases and 
tapering apices, separated from each other by 
tubular cuticularised refractive axils. Outer labial 
^ Springer 
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Rg. 4 (a-d) En face views; (e-Ji) Cross Sections at 
metastegostomal level; (i-1) Anterior ends; (iii-i»): Male 
tail ends of T. andrassyi (original specimens), T. andrassyi 
VI - !• I 1 )() u m 
T. synpupilliitii T. pulmuiiim 
(Aligarh population), T. synpapillata (Pushkar population) 
and T. palmarum (Delhi population) 
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and cephalic sensilla prominently raised mostly 
beyond labial contour. Stoma tubular about 4-
5 times longer than wide. Pharyngeal collar 
absent. Cheilostom not cuticularised. Gymnostom 
long covering 65-70% of stoma length. Metast-
egostomal walls not distinctly prismatic with three 
large teeth on each plate flanked by very small 
nearly indistinct one on each side. Pharynx with 
moderately-swollen corpus, narrow isthmus and 
well-developed basal bulb of 32-46 x 23-32 jim 
dimension. Nerve ring encircling isthmus at 62-
74% of pharyngeal length from anterior end. 
Secretory-excretory pore slightly posterior to 
nerve ring, at about 66-79% of pharyngeal length. 
Hemizonid often seen anterior to excretory pore. 
Cardia 5-6 nm long, flattened. A pseudocoleomo-
cyte present slightly anterior to flexure of ovary. 
Intestine with wide lumen. Rectum with three 
rectal glands. Anus a crescent-shaped opening. 
Female reproductive system monodelphic, pro-
delphic. Ovary 155-282 \iin long, dorsally re-
flexed, on right side of intestine. Oocytes 
arranged in multiple rows in germinal zone but 
in single row beyond that. Oviduct very narrow, 
connected with crustaformeria having cuboidal 
cells arranged in three columns. Spermatheca not 
differentiated; long uterus serving the function of 
sperm storage. Intra-uterine eggs oval-shaped, 
smooth-shelled, in late stages of segmentation. 
Vagina thick-walled, anteriorly directed, more 
than half of corresponding body diameter, pro-
vided with two sets of muscle bands. Pore-hke 
vulval opening. Tail conoid to spicate with vari-
able lengths of terminal spine. 
Male 
Similar to female in general morphology but 
smaller in size with greater posterior curvature. 
Testis single, dorsally reflexed, on right side of 
intestine. Vas deferens a broad tube with associ-
ated paired ejaculatory glands. Spicules long, 
slender, straight, fused distally up to 50% of their 
lengths. Few males with lengths of both spicules 
slightly variable. Gubemaculum half of spicular 
length with curved proximal end. Bursa anteriorly 
open, peloderan with crenate margins but without 
lobes. Genital papillae in 2/4 + p + 3 configura-
tion with two pre-cloacal and seven post-cloacal 
pairs. GPl, GP2 sub ventral; GP3 oriented 
dorsally close to bursal edge and closely-placed to 
group of sub ventrals GP4, GPS and GP6; GP7 
directed sub dorsally but grouped with sub ventrals 
GPS and GP9. Phasmidial ducts fairly plump but 
smaller, located in between GP6 and GP7. 
Habitat and locality 
Samples containing T. synpapillata were collected 
from sewage slurry of Jamalpur, Aligarh and from 
farmyard manure of Pushkar, Jaipur, Rajasthan. 
Remarks 
The two populations were found similar 
to T. synpapillata Sudhaus, 1985 in all morpho-
metries and morphological characters. The 
Aligarh population represented smaller speci-
mens, which also possessed relatively small-sized 
stoma. However, the variation length and shape 
of female tail was in conformity with the original 
description of Sudhaus (1985). The three conspic-
uous metastegostomal teeth appeared similar to 
those reported by Sudhaus (1985). However, the 
side ones were likely to be overlooked due to 
their inconspicuous nature. Another remarkable 
feature in the present population, elucidating 
species character, was the presence of ovoid eggs 
with more or less smooth shells unlike the 
strongly ridged egg shells of T. palmarum and 
T. andrassyi. The intra-uterine eggs further 
showed late embryonation beyond third cleavage 
although vermiform intra-uterine embryos could 
not be observed in natural population. 
Teratorhabditis palmarum 
Gerber & Gibhn-Davis, 1990 
Measurements: Table 1 (Figs. 2, 4) 
Description 
Female 
Body medium-sized, 0.8-1.0 mm, slender, straight 
to slightly arcuate upon fixation. Cuticle 4-5 ^m 
thick, strongly armulated with transverse rows of 
punctations, more prominent up to two stoma 
length from anterior end than rest of the body. 
Springer 
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Cuticle at tail finely radiated. Lateral field with 
two ridges. Lip region continuous with body 
contour. Lips with broad bases and bluntly 
rounded apices; with narrow, moderately cuticu-
larised refractive axils. Labial sensilla papilliform 
or sUghtly raised. Amphids pore-like, on lateral 
lips. Stoma prismatic, 4-5 times longer than wide, 
with stegostom 20-25% of gymnostom. Cheilo-
stom not cuticularised, indistinct. Metastegostom 
isomorphic, each plate bearing five teeth all 
nearly of equal size. Pharyngeal collar absent. 
Pharynx with moderately swollen corpus, narrow 
isthmus and well-developed, oblong basal bulb of 
41-47 X 30-35 |im dimension. Nerve ring located 
from anterior to middle isthmus region or at 66-
77% of pharyngeal length. Secretory-excretory 
pore posterior to nerve ring, at about 70-84% of 
pharyngeal length. Hemizonid immediately ante-
rior to secretory-excretory pore. Cardia 5-6 \im 
long, flattened. One to two pseudocoleomocytes 
present between pharyngeal base and ovarian 
flexure. Intestine with wide lumen. Rectum 37-
50 ^m long with three rectal glands. Anus a 
crescent-shaped slit. 
Female reproductive system monodelphic, pro-
delphic. Ovary 260-393 nm long, dorsally 
reflexed, on right side of intestine. Oocytes 
arranged in several rows in germinal zone but in 
single row beyond that. Prominent crustaformeria 
made of cuboidal cells arranged in three columns. 
Uterus occasionally with one egg. Egg shell with 
longitudinal ridges. Vagina anteriorly directed, 
L-shaped, thick-waUed, provided with two sets of 
muscle bands. Vulva a compressed pore with 
protruded vulval Ups, in most instances sur-
rounded by copulatory cement. Tail cupola-
shaped with terminal spine. Phasmids opening 
anterior to anal level. 
with two pre-cloacal and seven post-cloacal pairs. 
GPl, GP2 sub ventral; GP3 directed dorsally at 
about half bursal width and closely placed to GP4, 
GPS and GP6; GP7 directed sub dorsally but 
grouped with subventral GPS and GP9. Phasmi-
dial ducts located close to GP6, not reaching 
bursal margins. 
Habitat and locality 
Samples containing T. palmarum were collected 
from sewage slurry of Zakir Bagh, Delhi and farm 
yard manure of Bareilly and Ludhiana. 
Remarks 
The above populations though represented the 
habitats different from the original population of 
T. palmarum Gerber & Giblin-Davis, 1990, 
resembled the latter in most morphological and 
morphometric characteristics. The presence of 
the palm trees in the vicinity of the sampling sites 
was another important feature showing some 
similarity of conditions. Few minor differences 
could be noticed from the original population in 
the number of metastegostomal teeth, which were 
observed to be five in the present population 
compared to 3-4 reported in original population. 
In few specimens a sUght posterior shift in the 
position of phasmids from the four, grouped post-
cloacal papillae was also observed. Spicular 
length observed with slightly wider range (versus 
51-67 Jim) than in type population of T. palma-
rum Gerber & Giblin-Davis, 1990. 
Amended description based on the study 
of current population 
Male 
Similar to female in general morphology but 
smaller in size. Testis single, reflexed dorsally, on 
right side of intestine. Spicules long, slender, 
straight with globular capitula, fused at 50% of 
their length distally. Gubemaculum half of spic-
ular length. Bursa anteriorly open, peloderan with 
crenate margins. Genital papillae thick, often 
appear sheathed, in 2/(4 -i- p) + 3 configuration 
Teratorhabditis andrassyi 
Tahseen & Jairajpuri, 1988 
Measurements: Table 1 (Figs. 3, 4) 
Description 
Female 
Body slender, up to 2 mm long, straight with 
slight posterior curvature in fixed state. Cuticle 
^ Springer 
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1.5-2 nm thick at mid-body, 2-3 jim at tail region, 
annulated with transverse rows of punctations, 
more prominent up to two stoma length from 
anterior end than rest of the body. Lateral field 
with three lateral lines. Lip region slightly offset 
from body contour. Lips prominent with wide 
bases and blunt apices, Labial margins and axils 
heavily cuticularised and refractive. Each lip with 
sUghtly raised outer labial sensilla and papilhform 
inner labial and cephalic sensilla. Stoma tubular, 
3-3.5 times longer than wide, without a pharyn-
geal sleeve. Metastegostomal walls prismatic with 
widened comers surrounded by thick circular 
boundary of pharyngeal tissue. Each metastego-
stomal plate bearing five teeth with the central 
one the largest and the side ones smallest. 
Telostegostom expanded. Pharynx with strongly 
swollen corpus, narrow isthmus and pyriform 
basal bulb of 32-46 x 30-33 nm dimension. Nerve 
ring encircling isthmus at anterior or middle 
region, at 63-68% of pharyngeal length from 
anterior end. Secretory-excretory pore inconspic-
uous, rarely observed at middle region of isthmus 
to anterior level of basal bulb. Cardia 4-6 nm 
long, conoid. Intestine with vride lumen, having 
polygonal cells with prominent nuclei. Rectum 
with three rectal glands. Anus a crescent-shaped 
opening. 
Female reproductive system monodelphic, pro-
delphic. Ovary 162-344 (un, well developed, dor-
sally reflexed, on right side of intestine. Oocytes 
arranged in several tiles in germinal zone but in 
single tile beyond that. Oviduct narrow connected 
with crustaformeria comprising of one large 
anterior followed by two smaller cells in each 
column. Spermatheca absent. Uterus long, filled 
with sperm. Intra-uterine eggs elongated, 1 ^ in 
number, with longitudinally ridged cells. Embry-
onating eggs not observed in uterus in natural 
population. Vagina thick-walled, anteriorly direc-
ted, distinctly differentiated into pars distalis 
vaginae and refractive pars proximalis vaginae, 
provided with transverse and oblique muscles 
bands. Vulva a compressed pore surrounded by a 
thick rim of circular muscles. Post-uterine sac 
absent. Tail sharply tapering from vulva up to 
anus and ending in a spike. Phasmids at anal level 
or slightly anterior to it. 
Male 
Similar to female in general morphology but 
more curved posteriorly. Excretory pore faintly 
visible at 70-78% of pharyngeal length. Testis 
single, dorsally reflexed, on right side of intes-
tine. Paired ejaculatory glands well developed. 
Spicules long, slender, straight, fused at 40-45% 
of their length with knob-like capitula and a 
narrow calomus. Gubernaculum half of spicular 
length, with proximal half having thickened 
walls. Bursa open, peloderan with crenate mar-
gins, often with undulations but without poster-
ior indentation. Genital papillae very slender, in 
2/4 + p + 3 configuration with two pre-cloacal 
and seven post-cloacal pairs. GPl, GP2 sub 
ventral; GP3 dorsally oriented near bursal mar-
gin, forms a group with subventrals GP4, GPS 
and GP6 all equal in size, GP7 directed sub 
dorsally but grouped with subventral GPS and 
GP9. Phasmidial ducts slightly thicker, not 
reaching bursal margin, located between GP6 
and GP7. 
Emended diagnosis 
Amphimictic species with strictly oviparous fe-
males having hps bluntly rounded; outer labial 
setose sensilla not extending beyond labial con-
tour; lips margins and axils heavily cuticularised; 
three lines in lateral field; stoma tubular with 
expanded swollen metastegostomal walls but 
prismatic inner lining bearing five teeth on each 
plate; basal bulb with usually single haustrulum; 
tail spicate; eggs with ridged shells and males with 
40-45% distally fused spicules vwth posteriorly 
smooth, non-indented bursa having slender papil-
lae in 2/4 + p + 3 configuration. 
Habitat and locality 
Samples containing T. andrassyi were collected 
from sewage slurry Ramghat Road, Aligarh. 
Remarks 
Population collected from Ramghat road, Ali-
garh was found to possess the above features. 
Springer 
Hydrobiologia (2007) 583:127-140 137 
The restudy of original specimens of T. andra-
ssyi using advanced microscopy led to addition 
of some important points to previous descrip-
tion apud Tahseen & Jairajpuri (1988). The 
natural population comprised of relatively slen-
der individuals contrary to individuals of other 
species. The original description of T. andrassyi, 
however, showed a wide range in morphomer-
trics due to the inclusion of cultured specimens. 
The restudy revealed that original specimens 
possessed blunt labial apices with setose outer 
labial sensilla that never extended beyond the 
labial contour. The stoma was found to be 
much wider (3-3.5 times longer than wide) with 
respect to corresponding body diameter (2-
2.2 times) and labial grooves were heavily 
cuticularised and refractive as evident from the 
en face view. The metastegostom was prismatic 
with widened corners appearing more or less 
hexagonal in cross section and bearing five teeth 
on each plate. The three relatively prominent 
centrally located teeth seemed to be reported in 
the original description (Tahseen & Jairajpuri, 
1988) perhaps due to limited resolution of the 
microscope used. The labial and metastegosto-
mal characters supplemented with three lateral 
lines, slightly anterior (to anus) phasmids, 
heavily ridged egg shells, males with less fused 
spicules, slender genital papillae and a non-
indented bursa form the basis of differentiation 
from T. synpapillata Sudhaus, 1985. Besides, all 
intra-uterine eggs were found in single-celled 
stage in the present population contrary to 
T. synpapillata where some eggs underwent 
cleavage up to 8-10 blastomeres. It formed 
crucial embryological evidence about the ovip-
arous T. andrassyi where intra-uterine develop-
ment is prevented as a rule. Also in the original 
cultured population of T. andrassyi, eggs if 
retained in uterus beyond four-celled stage 
could not develop and became non-viable apud 
Tahseen «fe Jairajpuri (1988). T. palmarum has 
also been reported to be oviparous with intra-
uterine eggs in single-celled stage. However, 
T. andrassyi differs from it in having strongly 
cuticularised labial margins, sUghtly raised labial 
sensilla, thicker and wider metastegostom with 
unequal denticles, single haustrulimi in basal 
bulb, spicate tail and slender genital papillae 
with different configuration (lips with moder-
ately cuticularised margins, papilliform labial 
sensilla, metastegostom uniformly wider with 
equal-sized denticles, double haustrulum, cupo-
la-shaped tail, thick genital papillae in 2/ 
(4 + p) + 3 configuration in T. palmarum Ger-
ber & Giblin-Davis, 1990). 
Results 
The analysis of morphological characters through 
maximum parsimony using PHYLIP 3.5-c online 
and TREEVIEW (win 32) softwares resulted in 
construction of similar type of rootedyum-ooted 
consensus trees. Some preliminary conclusions 
were drawn by analyzing the rooted tree (Fig. 5) 
constructed by Phylip: pars-Discrete character 
parsimony method (Felsenstein). The branching 
pattern and bootstrap values indicated divergence 
along two lines into two major groups: one repre-
senting the species T. stiannula, T. dentifera, 
T. palmarum and T. andrassyi while the other 
having T. mariannae and T. synpapillata. The 
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Fig. 5 Rooted ciadogram showing relationship between 
the species of Teratorhabditis based on morphological data 
and representing the consensus tree of maximum parsi-
mony. Pelodera teres is the designated outgroup. Branch-
ing events show % bootstrap values of 1,000 replicas 
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Fig. 6 Unrooted tree showing relationship between the 
species of Teratorfiabditis based on morphological data 
and representing the consensus tree of maximum parsi-
mony. Pelodera teres is the designated outgroup 
reflecting distinct differences though it fell closer to 
the latter species group. The unrooted tree (Fig. 6) 
also depicted a similar relationship of species of 
Teratorhabditis with respect to outgroup Pelodera 
teres. However, the six species of the genus further 
formed three closely related subgroups on the basis 
of shared traits. 
Discussion 
ules, peloderan bursa and configuration of bursal 
papillae, are some of the characters shared by 
both genera. 
The species of Teratorhabdtis can be well 
differentiated on the basis of apomorphies viz., 
the level of labial cuticularisation, number and 
arrangement of metastegostomal denticles/warts, 
number of lateral lines, nature of egg shell, extent 
of fusion of spicules, structure of bursa and 
structure and configuration of genital papillae. 
Some of these differences have been highlighted 
among the three species studied above (Fig. 4). T. 
mariannae and T. synpapillata exhibiting attenu-
ated lips, smooth-shelled eggs, intra-uterine 
development, cupola-shaped tail and non-lobed 
bursa as shared characters, grouped together in 
the rooted phylogram. T. andrassyi closely posi-
tioned to T. palmarum, showed similarities in 
having oviparous females with sculptured egg 
shells, non-attenuated lips, isomorphic metast-
egostom with similar number of denticles, half-
length fused spicules and a non-indented bursa. 
The species T. stiannula and T. dentifera both 
possessed a gradually tapering conoid tail in place 
of a spicate or cupola-shaped tail found in rest of 
the species of genus. 
The following key characters can be used to 
distinguish the species of Teratorhabditis non 
cladistically. 
Genus Teratorhabditis (Osche, 1952) Dougherty, 
1953 is represented by relatively robust species Key to species of Teratorhabditis (Osche, 1952) 
(0.6-1.5 mm) haying strongly annulated and Dougherty, 1953 
punctated cuticle; cuticularised lip margins; a 
minimimi of three denticles or prominent warts 1. Oviparous females with isomorphic stoma 
per metastegostomal plate; absence of pharyngeal 2 
sleeve; single female sexual branch with a far -Viviparous females with anisomorphic stoma 
posterior vulva; special uterine sphincter; long, mariannae 
slender and distally-fused spicules and open 2. Outer labial sensilla prominently raised; bur-
peloderan bursa with two pairs of pre-cloacal sal papillae in 2/4 + p + 3 configiu-a-
papillae. Sudhaus and Fitch (2001) discussed the tion 
common descent of Pelodera and Teratorhabditis 3 
as reflected by symplesiomorphic characters. -Outer labial sensilla papilliform or very slightly 
However, there also exist synapomorphies be- raised; bursal papillae in 2/(4 + p) + 3 configura-
tween two genera that represent close diverging tion 
branches of tree. The punctated cuticle, promi- .palmarum 
nent lips with some degree of cuticularisation, 3. Lips attenuated; labial axils moderately cu-
double haustrulum (mostly), distally-fused spic- ticularised; bursa terminally indented 
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synpapillata 
-Lips not a t t enua ted ; labial axils strongly cuticu-
larised; bursa no t indented 
4 
4. Stoma considerably wide; tail conical with a 
terminal spike; spicules more than 52 ^im 
long 
andrasssyi 
-Stoma of m o d e r a t e width; tail gradually taper ing 
without a te rminal spike; spicules up to 52 ^m 
long 
5 
5. Tail long a t t enua ted ; metas tegos tom with 
more than th ree warts stiann-
ula 
-Tail short conoid; metas tegos tom with th ree 
prominent tee th dentifera 
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Subfamily: Rhabditinae Orley, 1880 
Diagnosis. Rhabditidae. Lips usually amalgamated, rarely separate, mostly with small sensilla. 
Amphids generally pore-like, on lateral lips; rarely large and post-labial. Stoma well-
developed, tubular, rarely short. Cheilostom not cuticularised; metastegostom bearing minute 
warts or setose denticles. Pharyngeal collar mostly present around stegostom. Pharyngeal 
corpus strongly or weakly swollen at proximal end. Female reproductive system didelphic, 
amphidelphic. Vulva nearly equatorial. Spicules always separate. Bursa leptoderan, not 
reaching tail tip, open, rarely closed anteriorly, occasionally rudimentary. Genital papillae 
eight or nine pairs. Tail of both sexes more or less identical- conical, cupola-shaped or spicate. 
Type genus: Rhabditis Dujardin, 1845 
Other genera 
Colporhabditis Andrassy, 1976 
Cwmcf/7/5 (Dougherty, 1953) Andrassy, 1983 
Cuticidaria Van der Linde, 1938 
Discoditis Andxassy, 1983 
Metarhabditis Tahseen et ai, 2004 
Oscheius Andrassy, 1976 
Poikilolaimus Fuchs, 1930 
Rhabditella (Cobb, 1929) Chitwood, 1933 
Rhitis Andrassy, 1982 
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Genus: Poikilolaimus Fuchs, 1930 
Diagnosis. Rhabditinae. Body 0.4-1.8 mm long. Cuticle thick, smooth or finely annulated. Lip 
region continuous, lips seperate with short bristle-like sensilla. Amphids oval, at level of 
stoma. Stoma about 1.5 times labial diam. long. Cheilostom not cuticulaiised; metastegostom 
iso or aniso-topic/morphic with minute warts or setose denticles. Pharyngeal collar surrounding 
40-50% of stoma. Pharyngeal corpus cylindrical or weakly-swollen. Female reproductive 
system didelphic, amphidelphic usually with conspicuous spermatheca and vaginal glands. 
Vulva post-equatorial. Spicules free, slender with hooked capitula. Bursa rudimentary with six 
to nine pairs of papillae. Tail in both sexes conical or cupola-shaped. 
Type species: Poikilolaimuspiniperdae Fuchs, 1930 
Other species 
P. annulata Eroshenko, 2002 
P. hrevicorpus Khan, Singh & Baird, 1999 
P. ernstmayri Sudhaus & Koch, 2004 
P. yrr/n«/fl Andrassy, 1998 
P. incisocaudatus (De Coninck, 1935) Andiassy, 1983 
*P. istvani Tahseen et al., 2009 
P.jenniferaeY^wi, Singh & Baird, 1999 
*P.jodhpurensis (Khera, 1969b) Sudhaus, 1976 
*P. oxycerca de Man, 1895 
P. regenfussi Sudhaus, 1980 
P. rotundus (Massey, 1974) Andrassy, 1983 
* Species collected from aquatic habitats during the PhD tenure and published (paper attached) in Journal 
of Nematode Morphology and Systematics, 2009 
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Suborder: Diplogastrina Micoletzky, 1922 
Diagnosis. Rhabditida. Body smooth. Lips six, labial sensilla papilliform; cephalic sensilla 
usually setose in male. Amphids mostly distinct, particularly in males, oval, located on lips, 
occasionally postlabial. Stoma tubular or wide, baiTcl-shaped, divisible into cheilostom, 
gymnostom and stegostom. Stegostom usually asymmetrical: dorsal metastegostomal plate 
mostly stronger and differently structured than subventrals and often with large movable claw-
like tooth. Pharynx divisible into anterior muscular procorpus continuing into strongly swollen 
median bulb with valve plates and posterior part with isthmus and glandular terminal bulb. 
Female reproductive system mostly didelphic, amphidelphic, rarely mono-prodelphic. Spicules 
free, rarely fused. Bursa rudimentary or completely absent. Male genital sensilla papilliform or 
setose. Tail in both sexes long, usually filiform. 
Type superfamily: Diplogastroidea Micoletzky, 1922 
Other superfamllies 
Cylindrocorporoidea Goodey, 1939 
Odontopharyngoidea (Micoletzky, 1922) Andrassy, 1984 
Key to the superfamllies of Diplogastrina Micoletzky, 1922 
1. Pharynx with corpus and prominent median bulb with valve plates 
Diplogastroidea 
- Pharynx without distinct median bulb 2 
2. Stoma extraordinarily long, narrow, thin, about 1/4"" of entire pharyngeal length or 
longer, without distinct tooth Cylindrocorporoidea 
- Stoma small, wide, with distinct tooth Odontopharyngoidea 
Superfamily: Diplogastroidea Micoletzky, 1922 
Diagnosis. Diplogastrina. Lips six. Labial sensilla papilliform; usually cephalic sensilla in 
male relatively longer. Amphidial opening either small or indistinct on lips or large and post-
labial. Cheilostome mostly cuticularised. Metastegostom armed with tooth. Pharynx always 
with valvate median bulb and a distinguishable terminal bulb. Female reproductive system 
amphidelphic, rarely mono-prodelphic. Bursa reduced, rudimentary or absent. 
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Type family: Diplogastridae Micoletzky, 1922 
Other families 
Diplogasteroididae Filipjev & Schuurmans Stekhoven, 1941 
Heteropleuronematidae(Andrassy, 1970) Andrassy, 1984 
Pseudodiplogasteroididae Komer, 1954 
Neodiplogastridae (Paramonov, 1952) Andrassy, 1984 
Tylopharyngidae Filipjev, 1934 
Key to the families of Diplogastroidea Micoletzky, 1922 
1. Body asymmetrical; left side marked with warts, right side showing longitudinal ridges; 
medial bulb unusually strong; spicules usually long Heteropleuronematidae 
- Body symmetrical; median bulb normal; spicules short 2 
2. Both anterior and posterior pharyngeal parts well built, terminal bulb with a grinder.. 
Pseudodiplogastroididae 
- Anterior part of pharynx muscular, posterior part with weak terminal bulb without a 
grinder 3 
3. Cheilostom simple, without ribs/ rugae; telostegostom unusually long, tubular, with three 
conical tubercles at base Tylopharyngidae 
- Cheilostom with ribs/ rugae; telostegostom only rarely long, without conical tubercles...4 
4. Stoma distinctly longer than wide; cheilostom weakly or not cuticularised, metastegostom 
with small tooth; amphids similar in both sexes Diplogasteroididae 
- Stoma usually wide, exceptionally longer; cheilostom cuticularised; metastegostom with 
strong tooth; amphids occasionally show sexual dimorphism 5 
5. Dorsal tooth movable, claw-like; stoma asymmetrical with right subventral metastegostom 
having one large claw-like tooth, left side with either smooth or a denticulate plate; 
telostegostom tubular Neodiplogastridae 
- Dorsal tooth immovable; stoma symmetrical with identical subventral metastegostomal 
plates; telostegostom insignificant Diplogastridae 
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Family: Diplogastridae Micoletzky, 1922 
Diagnosis. Diplogastroidea. Cuticle finely annulated, often provided with longitudinal 
annulations. Amphids small, anteriorly located, occasionally wide and posteriorly located. 
Cheilostom cuticularised often divided into plates. Gymnostom rarely tubular with 
cuticularised walls. Stegostomal walls with prominent conspicuous teeth. Dorsal tooth 
immovable, always stronger than subventral teeth or denticles. Pharynx with well developed 
median and terminal bulb. Female reproductive system amphidelphic. Bursa always 
rudimentary. Spicules free. Caudal papillae 7-10 pairs. 
Type subfamily: Diplogastrinae Micoletzky, 1922 
Other subfamilies 
Demaniellinae Paramonov, 1951 
Paroigolaimellinae Andrassy, 1976 
Key to the subfamilies of Diplogastridae Micoletzky, 1922 
1. Median bulb long; double so longer than wide; dorsal tooth plate-like, not 
fixed Demaniellinae 
- Medium bulb round; dorsal tooth claw-like, movable 2 
2. Cheilostom smooth, rarely weakly annulated; each subventral metastegostomal swelling 
with a small comma-like tooth Diplogastrinae 
- Cheilostom longitudinally armulated; subventral metastegostomal swelling either smooth, 
unarmed or notched Paroigolaimellinae 
Subfamily: Diplogastrinae Micoletzky, 1922 
Diagnosis. Diplogastridae. Stoma mostly spacious, cheilostom simple, uniform, not or rarely 
divided. Stegostom with prominent dorsal tooth and two small comma-shaped subventral teeth. 
Median bulb spherical. Female reproductive system amphidelphic, seldom mono-prodelphic; 
ovary/ies reversed. Bursa mostly absent. 
Type genus: Diplogaster Schultz in Cams, 1857 
Other genera: 
Acrostichus'RsHom, 1928 
Allodiplogaster Paramonov & Sobolev in Skrjabin et al, 1954 
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Anchidiplogaster Far amonov, 1952. 
Butlerius Goodsy, 1929. 
Diplogastrellus Varamonov, 1952. 
Diplogastriana Meyl, 1961 
Gerthornus Massey, 1966. 
Masseyus Faramonoy, 1964. 
Mesodiplogastroides Khera, 1969 
Monobiitlerius Andrassy, 1984 
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Genus: Diplogastrellus Paramonov, 1952 
Diagnosis. Diplogastrinae. Body length between 0.5-1.9 mm. Cuticle with faint longitudinal 
lines. Labial setae setose. Amphids oval. Stoma longer than wide. Cheilostom as long as 
gymnostom, with six per-and interradial flaps. Gymnostom wider than long, its dorsal wall 
much shorter than ventral wall. Stegostom anisotopic, with a dorsal flap or tooth. Female 
reproductive system mono-prodelphic; ovary reversed. Male with separate spicules and nine 
pairs of genital papillae. Bursa rudimentary. 
Type species: Diplogastrellus gracilis (Butschli, 1876) Paramonov, 1952 
Other species 
D. cereus (Kiontke &Sudhaus (1996), Sudhaus & Fiirst von Lieven, 2003 
D. graciloides (Skwarra, 1921) Paramonov, 1952 
D. heynsi (Kiontke & Sudhaus (1996), Sudhaus & Furst von Lieven, 2003 
D. indicus (Suryawanshi, 1971) Sudhaus & Fiirst von Lieven (2003 
D. metamasius Kanzaki et al, 2008. 
D. milkiischi (Fuchs, 1938) Paramonov, 1952 
D. monhysteroides (Butschli, 1876) Paramonov, 1952 
D. parvus (Cobb, 1893) Paramonov, 1952 
D. prodelphis (Steiner, 1936) Sudhaus & Fiirst von Lieven, 2003 
D. pulcher (Andrassy, 1989) Sudhaus & Fiirst von Lieven, 2003 
D. secundus (Bovien, 1937) Meyl, 1960 
^D. sikorai Khan et al., 2008 
D. stammeri (Weingartner in Meyl, 1954) Meyl, 1960. 
D. thoubalicus Ahmad, Shah & Mahamood, 2005. 
^ Species collected from compost and aquatic habitats during the PhD tenure and published (paper 
attached) in Nematology, 2008 
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Description of Diplogastrellus gracilis (Biitschli, 1876) 
Paramonov, 1952, D. sikorai sp. n. and Fictor composticola sp. n. 
(Nematoda: Diplogastrina) from India 
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Summary - Two new diplogastrid species, Diplogastrellus sikorai sp. n. and Fictor composticola sp. n., are described and illustrated. 
Another species, D. gracilis, is reported for the first time from India and is redescribed with an emended diagnosis and SEM details. 
Diplogastrellus sikorai sp. n. is characterised by relatively small-sized body (female: L = 0.49-0.65 mm, a = 24-30, b = 4.9-6.3, c = 
2.4-2.8), with a prominent, upright, dagger-like dorsal tooth and well developed subventral ridge; pore-like vulva, large post-uterine sac; 
ventrally arcuate spicules with rounded capitula and roselhom-shaped gubemaculum with proximal spur and lateral sleeves around the 
spicules. Fictor composticola sp. n. is characterised by medium-sized body, eight cheilostomal plates with 18-22 cheilostomal filaments; 
gymnostom and stegostom with serrated anterior margins; dorsal and right subventral stegostomal walls each bearing a more or less 
equal tooth; left subventral stegostomal wall with two adjacent serrated plates; males with weakly cephalated, slender, ventrally arcuate 
spicules; wedge-shaped gubemaculum with tapering proximal end and lateral sleeves surrounding the distal ends of the spicules; and 
nine pairs of caudal papillae. 
Keywords - morphology, morphometries, new record, SEM, taxonomy. 
The genera Fictor Paramonov, 1952 and Diplogastrel-
lus Paramonov, 1952 were placed in the Diplogastridae 
by Sudhaus and Fiirst von Lieven (2003). Earlier, An-
drassy (1984) considered them under two separate fam-
ilies viz., Neodiplogastridae and Diplogastridae, respec-
tively. Andrdssy (2005) regarded Diplogastrellus as a ju-
nior synonym of Acrostichus Rahm, 1928 and placed 
it in the Diplogastridae. Kiontke and Sudhaus (1996) 
had previously treated Diplogastrellus as a subgenus of 
Diplogaster Schultze in Cams, 1857, revised the species 
group, hypothesised on their phylogeny and provided 
keys to both sexes. They also added one new species 
and, after synonymisation, placed Metadiplogaster secun-
dus Dassonville & Heyns, 1984 and Tawdenema indicus 
Suryawanshi, 1971 under Diplogastrellus. Sudhaus and 
Fiirst von Lieven (2003) accepted 28 genera under Diplo-
gastridae and considered Acrostichus and Diplogastrellus 
as distinct with 28 and 12 species, respectively. They con-
sidered there to be 13 valid species in Fictor. Recently, 
Mahmood et al. (2006) added two more species to the 
genus, namely .E ^^«ricM/a/MJ Mahmood, Ahmad & Shah, 
2006 and F. setosus Mahmood, Ahmad & Shah, 2006. 
In the present paper, one new and one known species of 
Diplogastrellus and a new species of Fictor are described 
and illustrated with SEM and LM details. The terminol-
ogy used for describing the stomal components is that of 
DeLeye/a / . (1995). 
Materials and methods 
Nematodes were extracted by sieving and decanting 
and a modified Baermaim fuimel technique. For light mi-
croscopy, nematodes were fixed in 4% formaldehyde, de-
hydrated (Seinhorst, 1959) and later moimted on slides 
using the wax ring technique. The nematodes were mea-
sured with an ocular micrometer and drawn using a draw-
ing tube. LM photographs were taken by an Olympus 
C3030 digital camera mounted on an Olympus BX-51 
D i e Microscope. For SEM, nematodes were fixed in glu-
taraldehyde, post-fixed in osmium tetraoxide, dehydrated 
* Corresponding author, e-mail: qtaliseen@yahoo.com 
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through an alcohol series, critical point dried using CO2 
and finally mounted on stubs. The mounted nematodes 
were coated with gold and observed at 10 kV. 
Diplogastrellus gracilis (Biitschli, 1876) 
Paramonov, 1952 





Body slender, almost straight upon fixation, taper-
ing at both extremities. Cuticle appearing both longi-
tudinally and transversely striated in LM but marked 
with longitudinal ridges in SEM. Lateral fields repre-
sented by three lines under LM that appear as thin, 
spaced, ridges under SEM. Cuticular punctations absent. 
Lip region continuous with adjoining body contour. Lips 
amalgamated, alternately arranged with respect to six 
adradial flaps, inner labial sensilla papUlifonn, cepha-
lic and outer labial sensilla slightly raised. Amphidial 
apertures ovoid, post-labial slits. Stoma ca 1.3-1.5 lip 
diam. long. Cheilostom arched with strongly cuticularised 
base. Dorsal wall of gymnostom smaller than subventrals. 
Stegostom anisotopic, anisomorphic. Dorsal tooth mas-
sive, 4-5 ^ m long, directed ventrally, with weakly cutic-
ularised, serrated, antero-ventral margin; postero-ventral 
surface cuticularised, supported posteriorly by two heav-
ily cuticularised ridges. Subventral walls each with one 
ridge. Pharyngeal sleeve surrounding stegostom asym-
metrical. Pharynx with weakly muscled procorpus; ob-
long or rectangular, distinctly muscular, median bulb, ca 
L2-L6 times longer than wide; narrower isthmus and a 
slightly wider, glandular, terminal bulb. Anterior part of 
pharynx ca 1.6-1.9 times longer than posterior part. Body 
at pharyngeal base ca 2.3-2.5 lip diam. wide. Nerve ring 
encircling anterior half of isthmus, located at ca 74-76% 
of pharynx. Excretory pore located posterior to nerve ring 
at ca 89-93% of pharynx. Cardia 3-5 ^lm long. Rectum 
ca 1.2-1.4 anal body diam. long. Anus a crescentic slit. 
Reproductive system monodelphic, prodelphic. Ovary lat-
erally reflexed on right side of intestine; germinal zone 
quite long with packed rows of oocytes, separated from 
growth zone by constriction. Oviduct narrow, coimected 
to sperm-filled spermatheca. Uterus long, muscular, of-
ten filled with sperm. Vagina anteriorly directed, slightly 
cuticularised, ca 1.3-1.5 times corresponding body diam., 
separated from uterus by small, offset, chamber provided 
with three pairs of dilator muscle bands. Vulval open-
ing small, elliptical with circular rim, covered by lateral 
cuticular flaps. Body markedly narrow posterior to vulva. 
Post-uterine sac absent. Vulva-anus distance 28-33 /Lim. 
Phasmids located at ca 2.0-2.5 anal body diam. posterior 
to anus. Tail long, fihform, gradually tapering to a fine 
terminus. 
Male 
Body smaller than female, strongly curved in posterior 
region. Cephalic sensilla setose. Testis single, reflexed lat-
erally on right side of intestine. Vas deferens with develo-
ping spermatids leading to ejaculatory duct. Spicules free, 
ca 2.8-3.1 anal body diam. long, slender, strongly arcu-
ate with small rounded capitula. Gubemaculum ca one-
third of spicular length, with lateral sleeves at distal end 
surrounding terminal region of spicules and a prominent, 
keel-like, proximal end. Eight pairs of caudal papillae in 
l -f l -f-2/ l -!-2-f- l configuration: two pre-cloacal, two 
adcloacal and four post-cloacal pairs. GPl subventral lo-
cated at half of spicule length or ca 0.8-1.0 times cloacal 
body diam. anterior to cloaca; GP2 latero-ventral, located 
at ca 0.3-0,5 times cloacal body diam. anterior to cloaca; 
GP3 and GP4 subventral, grouped at adcloacal level; GPS 
latero-ventral, just anterior to grouped subventrals GP6 
and GP7; GPS subdorsal pair at base of conical part of 
tail. Phasmids located close to GP5. Bursal rudiment ab-
sent. Tail filiform, divided into conical part followed by a 
highly tapered, whip-like posterior part. 
HABITAT AND LOCALITY 
Samples containing compost and casing soU of button 
mushroom {Agaricus bisporus) at Mushroom Laboratory, 
Department of Plant Pathology, CCS . Haryana Agricul-
tural University, Hisar, India. 
VOUCHER MATERIAL 
Seven females and six males on slide Diplogastrellus 
gracilis no lD/1-5 deposited in the Nematode Collection 
of the Department of Zoology, Aligarh Muslim Univer-
sity, Aligarii, India. Two females and two males deposited 
in the Nematode Collection of the Department of Ne-
matology, CCS. Haryana Agricultural University, Hisar, 
India. One female and one male on slide Diplogastrel-
lus gracilis no lD/6 deposited at the Laboratory of Ne-
matology, Wageningen University and Research Centre 
(WUR), Wageningen, The Netherlands. 
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Fig. 1. Diplogastrellus gracilis (BUtschli, 1876) Paramonov, 1952. A: Entire female; B: Entire male; C: Female anterior end; D: Female 
pharyngeal region; E: Female lateral field; F: Female reproductive system; G: Female posterior region (lateral view); H: Male tail 
region {lateral view). 
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Fig. 2. Diplogastrellus gracilis (BUtschli, 1876) Paramonov, 1952. A-E: Female anterior end; F: Female pharyngeal region; G: 
Median bulb of pharynx; H: Mid-body region showing longitudinal ridges; I: Body region showing reversed ovary; J: Body showing 
spermatheca and uterine region; K; Anal region with muscles; L: Vulval-anal region; M: Female tail region; N: Male tail region (lateral 
view). {Scale bars = 5 pm.) 
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Table 1. Morphometric data of DipJogastreDus gracilis 
(Butschli, 1876) Paramonov, 1952. Measurements are in ^m and 
in the form: mean ± standard deviation (range). 











Nerve ring position 
Excretory pore position 
Vulva-anus distance 
Rectum length 





684 ± 36.7 
(644-750) 
29.8 ± 2.32 
(26.8-32.6) 






68.5 ± 0.6 
(67.3-68.9) 




9.2 ± 0.7 
(8-10) 
2.0 ± 0.3 
(2-3) 
12.2 ± 0.4 
(11-13) 
123 ± 7.9 
(115-143) 




6.0 ± 0.3 
(5.5-6.4) 












6.3 ± 0.8 
(5.3-7.6) 






7.8 ± 0.4 
(7-8) 






85 ± 4.4 
(80-90) 
100 ± 4.0 
(95-105) 










DIAGNOSIS ( E M E N D E D ) 
Diplogastrellus gracilis is characterised by oviparous/ 
ovoviviparous females having longitudinal ridges and 
transverse striae in the cuticle; arched cheilostom with 
strongly cuticularised base; anisotopic, anisomorphic 
stegostom; dorsal tooth with serrated antero-ventral mar-
gin and heavily cuticularised postero-ventral margin and 
posterior ridges; oblong median bulb; constriction in re-
flexed ovary; prominent tubular vagina separated from 
uterus by a chamber; elliptical vulval opening and males 
with free, slender, strongly arcuate spicules with promi-
nent capitula; gubemaculum, with a distal sleeve sur-
rounding terminal region of spicules and prominent keel-
hke proximal end; eight pairs of caudal papillae and ab-
sence of bursal rudiments. 
REMARKS 
The present specimens represent the first report of D. 
gracilis from India, and conform well with the original 
specimens as described by BiitschU (1876) and those fur-
ther described or reported by Goodey (1929), Paramonov 
(1952), Weingartner (1955), Timm (1961) and Kiontke 
and Sudhaus (1996), yet differ in having relatively smaller 
c' value (11.1-12.0 vs 13-16); smaller V value (68-69 vs 
70-77); presence of massive dorsal tooth with serrated 
antero-ventral margins vs smaller dorsal tooth lacking re-
ported serrations; and absence vs presence of bursal rudi-
ments. GPl in the present specimens is located within the 
range of the spicules and is relatively posterior, unlike the 
specimens described by Goodey (1929) where GPl is an-
terior to the spicule head. The males in the present popu-
lation show a dissimilar configuration of the caudal papil-
lae, i.e., 1 + 1 + 2 / 1 - 1 - 2 + 1 V5 1 - 1 - 1 + 2 / 1 - 1 - 3 + 
1 as reported in D. gracilis apud Weingartner (1955) and 
Timm (1961). However, GP7 in the present specimens ap-
peared to be distinctly thicker. SEM study of the present 
si)ecimens also revealed prominent cuticular ridges, six 
amalgamated lips alternating with adradial flaps and rel-
atively posteriorly-placed phasmids in the female. The 
other noticeable features are the reflexed ovary with con-
striction demarcating the germinal from the growth zone, 
segmented eggs indicating the possibiUty of intra-uterine 
development and a prominent, tubular vagina separated 
from the uterus by a small chamber. 
Diplogastrellus sikorai* sp . n . 
(Figs 3 , 4) 
MEASUREMENTS 
See Table 2. 
' The species is named after Dr Richard Sikora, Senior Nema-
tologist. University of Bonn, Germany. 
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Fig. 3. Diplogastrellus sikorai sp. n. A: Entire female; B: Entire male; C: Female anterior end; D: Female pharyngeal region; E: Female 
reproductive system; F: Female tail region (lateral view); G: Male tail region (lateral view). 
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Fig. 4. Diplogastrellus sikorai sp. n. A-C: Female anterior end; D: Female pharyngeal region; E: Female reproductive system; F: Vulval 
region (ventral view); G: Female anal region; H: Body showing reflexed part of testis (dorsal view); I, J, L, M: Male cloacal region 
(lateral view); K: Male cloacal region (ventral view). (Scale bars = 5 ijm.) 
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Table 2, Morphometric data of Diplogastrellus sikorai sp. n. 



















Nerve ring position 
Excretory pore position 
Vulva-anus distance 
Rectum length 















































6.4 ± 0.5 
(6-8) 
2.0 ± 0.3 
(2-3) 
10.4 ± 0.6 
(9-11) 
105 ± 5.2 
(95-118) 
73 ± 6.0 
(63-82) 
75 ± 5.4 
(65-81) 
86 ± 7.8 
(69-98) 
17.1 ± 1.7 
(15-20) 
12.1 ± 0.8 
(10-16) 




















13.6 ± 0.8 
(13-15) 
5.6 ± 0.5 
(5-7) 
2.0 ± 0.1 
(2-3) 
8.4 ± 1.4 
(7-9) 
94 ± 5.2 
(87-101) 
62 ± 4.3 
(58-68) 
70 ± 4.3 
(67-75) 
— 










Body small, slender, almost straight upon fixation, ta-
pering at both extremities. Cuticle with fine, transverse 
striations and fine longitudinal lines. Lateral fields not 
demarcated. Lip region continuous with adjoining body 
contour. Lips amalgamated, labial sensilla slightly raised. 
Amphidial apertures oval-shaped, at mid-level of dorsal 
tooth. Stoma ca 1.5-2.0 lip diam. long. Cheilostom cuticu-
larised, slightly wider posteriorly. Dorsal wall of gymnos-
tom slightly smaller than subventrals. Stegostom aniso-
topic, anisomorphic. Dorsal tooth, strong, dagger-like, 
anteriorly directed, 3-4 ^m long with non-cuticularised 
antero-dorsal surface and more cuticularised postero-
ventral surface. Each sub-ventral wall bearing a promi-
nent cuticularised ridge. Pharyngeal sleeve surrounding 
stegostom anisotopic. Pharynx with weakly muscled pro-
corpus; oval to rounded, distinctly muscular, median bulb 
13-16 X 9-12 fim in size; narrow isthmus and a gradu-
ally expanded, glandular, basal bulb. Anterior part of pha-
rynx more muscular, ca 1.8-2.2 times longer than pos-
terior part. Body at end of pharynx ca 2.5-2.8 lip diam. 
wide. Nerve ring encircling isthmus anteriorly, located at 
ca 61-76% of pharynx length. Excretory pore located at 
level of nerve ring or at ca 66-76% of pharynx length. 
Hemizonid prominent, situated just anterior to excretory 
pore. Cardia prominent, 4-5 /zm long. Intestine with wide 
lumen. Rectum ca 1.3-1.5 anal body diam. long. Female 
reproductive system monodelphic, prodelphic. Ovary re-
flexed, on right side of intestine; germinal zone markedly 
narrower than growth zone with oocytes arranged in one 
or two rows. Oviduct narrow leading to spermatheca hold-
ing few sperms. Uterus long with thick, muscular, walls. 
Vagina short, almost at right angle to longitudinal body 
axis, provided with four small cuticularised pieces. Vulval 
opening minute, pore-like, surrounded by cuticularised 
circular rim. Post-uterine sac 19-31 /xm long, compactly 
packed with sperm; no rudiments of posterior genital 
branch present. Tail divided into short conoid anterior part 
and a long, filiform posterior part Phasmids located at ca 
1.8-2.0 anal body diam. posterior to anus. 
Male 
Body smaller than female, strongly curved in poste-
rior region. Cephalic sensilla setose. Testis single, on right 
side of intestine, reflexed laterally. Spicules slightly ven-
trally curved with distinct rounded capitula and abruptly 
tapering fine distal ends. Gubemaculum rosethom-shaped, 
ca one-third of spicule length with lateral sleeves around 
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distal end of spicules and postero-dorsal jointed spur. Nine 
pairs of caudal papillae in 1 + 1 + 1/1 + 1 + 3 + 
1 configuration: three closely spaced pre-cloacal and six 
post-cloacal pairs. GPl and GP3 subventral; GP2 latero-
ventral; GP4 subventral; GPS lateral; GP6, GP7 and GPS 
subventral, grouped together; GP9 subdorsal in position. 
Phasmids slightly posterior to GPS. Bursal rudiments ab-
sent. Tail similar to female. 
TYPE HABITAT AND LOCALITY 
Wet humus collected from a polluted drain at Quarsi, 
Aligaih, India. 
TYPE MATERIAL 
Holotype female, 12 paratype females and four pa-
ratype males on slide Diplogastrellus sikorai sp. n. no. 
B23/1-8 deposited in the Nematode Collection of the De-
partment of Zoology, Aligarh Muslim University. Ali-
gaih, India. One paratype female and one paratype male 
on slide no. B23/9 deposited at the Laboratory of Ne-
matology, Wageningen University and Research Centre 
(WUR), Wageningen, The Netherlands. 
DIAGNOSIS AND RELATIONSHIPS 
Diplogastrellus sikorai sp. n. is characterised by the 
presence of well developed subventral ridges; narrow and 
slender ventrally curved spicules with rounded capitula 
and nine pairs of caudal papillae i n l - t - l - l - l / l - } - l - | -
3-1-1 configuration with no precloacal papilla close to the 
spicule head. 
The new species most closely resembles D. indicus 
(Suryawanshi, 1971) Sudhaus & Fiirst von Lieven, 2003 
but differs in having the cuticle longitudinally striated V5 
smooth; larger (1.5 vs 1.0 vulval body diam. long) and 
wider (ys narrow) post-uterine sac; longer rectum (1.5 
vs 1.0 anal body diam.); smaller (17-18.5 vs 20-23 /xm), 
slender {vs massive), free, capitulate (ys non-capitulate, 
distally fused) spicules, with no papilla at level of spicular 
head (ys at least two papillae together at level of spicule 
head). The remarkable difference in the number of genital 
papillae (nine pairs in the ciurent species vs five pairs 
reported for D. indicus) may be due to observational errors 
by the original author. 
The new species differs from D. parvus (Cobb, 1893), 
Paramonov, 1952 in having smaller V value (44.4-48.0 vs 
50-68), smaller spicules (17.0-18.5 vs 29 /xm) which are 
simple capitulate {vs proximally digitate in form); smaller 
gubemaculum (6.0-6.5 vs 12 ^.r[\) which is rosethom-
shaped vs sickle-shaped with postero-dorsal jointed spur 
vj jointed spur absent, and GPl and GP2 closer to cloaca 
{vs GPl located at more than one spicule length from 
cloacal level and GP2 located near head of the spicules 
in D. parvus). 
Fictor composticola* sp. n. 
(Figs 5, 6) 
MEASUREMENTS 
See Table 3. 
DESCRIPTION 
Female 
Body medium-sized, almost straight or slightly ven-
trally curved upon fixation tapering more towards poste-
rior end. Cuticle transversely annulated, with faint longi-
tudinal lines appearing like thin flattened ribs in SEM. 
Lateral fields not demarcated. Lips six, low flattened, 
each bearing raised outer labial sensilla. Cheilostom 
cuticularised with 18-22 filaments arising from eight 
cheilostomal plates. Gymnostom anisotopic, with serrated 
anterior margins; dorsal wall shorter than subventrals. 
Stegostom with serrated anterior margins. Dorsal stegos-
tomal wall bearing a large, claw-shaped, tooth with sub-
apical opening. Right subventral stegostomal wall with a 
flattened, claw-shaped, tooth ca same size as dorsal tooth 
but without opening. Left subventral wall with two ad-
jacent serrated plates, each bearing five denticles. Am-
phidial opening elliptical, located at level of stegostom 
just posterior to dorsal tooth. Stoma as long as wide or 
ca 0.8-1.0 lip diam. Pharynx differentiated into an an-
terior procorpus leading to a strongly muscular median 
bulb with thickened lumen, narrow isthmus expanding 
posteriorly into a glandular terminal bulb. Anterior part 
of pharynx ca 1.7-1.9 times longer than posterior part. 
Nerve ring encircling isthmus at ca 69-80% of pharyngeal 
length. Body at end of pharynx ca 1.6-1.8 times wider 
than lip diam. Excretory pore obscure. Hemizonid situ-
ated at level of nerve-ring. Cardia 4-5 /xm long. Intestine 
granular with wide liunen. Rectum nearly as long as anal 
body diam. Rectal glands present. Anus a crescent-sh^ed 
slit. Female reproductive system didelphic, amphidelphic. 
The name of the species is derived from its association with the 
compost and casing soil of mushrooms. 
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Fig. 5. Fictor composticola sp. n. A: Entire female; B: Entire male; C, D: Female anterior end; E: Female pharyngeal region; F; Female 
tail region (lateral view); G, H: Male tail region (lateral view); I: Male tail region (dorsal view). 
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Fig. 6. Rctor composticola sp. n. A-C, E-I: Female anterior end; D: En face view; J: Female pharyngeal region; K: Female reproductive 
system (anterior branch); L: Vulval region; O: Female tail region showing phasmid; M: Punctations at mid-body; N: Male cloacal 
region; P: Male cloacal region (lateral view). (Scale bars = 10 pm.) 
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Nerve ring position 
Vulva-anus distance 
Rectum length 

































32.1 ± 1.1 
(30.6-33.7) 
7.5 ± 0.3 
(6.8-7.9) 
2.9 ± 0.2 
(3.1-3.6) 
14.6 ± 0.9 
(13.5-15.4) 








14.4 ± 0.4 
(14-15) 




122 ± 2.8 
(118-126) 
91 ± 3.9 
(88-95) 
264 ± 19.8 
(236-295) 









566 ± 34.6 
(620-698) 
35.6 ± 3.7 
(33.6-36.7) 
5.6 ± 0.2 
(5.5-6.7) 
4.0 ± 0.7 
(3.0^.7) 
8.8 ± 1.6 
(6.8-12.0) 






10.5 ± 0.0 
(10-11) 
2.2 ± 0.3 
(2-3) 
7.0 ± 0.8 
(6-8) 
100 ± 8.9 
(96-107) 
74 ± 5.9 
(71-77) 
— 




187 ± 33.4 
(136-230) 
22.7 ± 1.4 
(19-24) 
13.2 ± 0.9 
(12-14) 
' are in fim and 
Population 





854 ± 38.3 
(806-916) 
32.2 ± 1.9 
(30-35) 
7.0 ± 0.4 
(6.0-7.4) 










26.4 ± 2.6 
(23-29) 
14.4 ± 0.4 
(14-15) 
2.6 ± 0.7 
(2-4) 
10.8 ± 0.7 
(10-12) 






16.8 ± 1.6 
(15-19) 






















16.4 ± 1.2 
(15-18) 
10.6 ± 0.4 
(10-11) 
2.2 ± 0.4 
(2-3) 
8.2 ± 0.4 
(8-9) 





14.8 ± 0.7 
(14-15) 
17 ± 0.8 
(16-18) 











770 ± 20.0 
(730-800) 








40.3 ± 1.9 
(37.0-42.8) 








2.4 ± 0.5 
(2-4) 
8.5 ± 0.7 
(8-10) 
109 ± 5.7 
(101-116) 
83 ± 3.0 
(78-86) 











566 ± 43.6 
(515-620) 
35.6 ± 3.7 
(32.6-41.0) 
5.6 ± 0.2 
(5.3-5.7) 
4.0 ± 0.7 
(3.4-5.0) 
8.8 ± 1.6 
(6.5-10.0) 










7.0 ± 0.8 
(6-8) 








143 ± 28.4 
(110-178) 





Diplogastrellus and Ficloi from India 
Ovaries laterally reflexed, almost as wide as correspond-
ing body diam., anterior on right, posterior on left side of 
intestine. Oviducts narrow, leading to ovoid spermatheca 
filled with rounded sperm. Intra-uterine eggs measuring 
49-52 X 22-29 /xm. Vagina at right angle to longitudinal 
body axis, thin-walled without sclerotisation. Vulva pre-
equatorial, pore-like. Vulval lips protruding, flanked by 
lateral cuticular flaps. Phasmids located at ca 1.4-1.6 anal 
body diam. from anal opening. Tail with short conoid an-
terior part and long filiform posterior part. 
Male 
Similar to female in general morphology except for 
strong posterior curvature. Spicules slender, ventrally 
arcuate with fine tapering distal ends. Gubemaculum 
wedge-shaped with lateral sleeves surrounding distal end 
of spicules. Bursal rudiments absent. Nine pairs of caudal 
papillae i n l - t - l 4 - l / l - f l - l - 2 - | - l - | - l configuration: 
three pre-cloacal and five post-cloacal pairs. GPl subven-
tral, anterior to spicule head; GP2 latere-ventral, located at 
anterior half of spicules; GP3 subventral, just posterior to 
GP2; GP4 subventral; GPS lateral; GP6 and GP7 grouped 
together and just anterior to subventral GPS; and GP9 sub-
dorsal in position. Phasmids located posterior to GPS just 
anterior to GP6. Tail similar to female. 
TYPE HABITAT AND LOCALITY 
Compost and casing soil of button mushroom {Agaricus 
bisporus) at Mushroom Laboratory, Department of Plant 
Pathology, CCS. Haryana Agricultural University, Hisar, 
India. 
OTHER LOCALITIES 
Samples containing wet humus from a drain at Quarsi, 
Aligaih, and sluiry from a small drain in Muzaffar Nagar, 
Utter Pradesh, India. 
TYPE MATERIAL 
Holotype female, nine paratype females and seven pa-
ratype males on slide Fictor composticola sp. n. No. 2D/1-
8 deposited in the Nematode collection of the Department 
of Zoology, Aligarh Muslim University, Aligarh, India. 
One paratype female and one paratype male on slide Fic-
tor composticola sp. n. No. 2D/9 deposited at the Labora-
tory of Nematology, Wageningen University and Research 
Centre (WUR), Wageningen, The Netherlands. 
OTHER MATERIAL 
Thirteen females and nine males collected from the 
other two localities on slide Fictor composticola sp. n. 
No. Q-M/1-10 deposited in the Nematode collection of 
the Department of Zoology, Aligarh Muslim University, 
Aligarh, India. 
DIAGNOSIS AND RELATIONSHIPS 
Fictor composticola sp. n. is characterised by males 
with weakly cephalated, slender, ventrally arcuate spicu-
les; wedge-shaped gubemaculum with tapering proximal 
end and lateral sleeves surrounding distal ends of spicules, 
and nine pairs of caudal papillae in 1 -f 1 -I- 1/1 -t- 1 -f- 2 
-I- 1 -I- 1 configuration with GPl located anterior to and 
GP2 at mid-level of spicules. 
The new species most closely resembles F. faecalis 
(Weingartner, 1955) Goodey, 1963 but differs in greater 
V value (37-44 vs 32-36), more arcuate (vs less arcu-
ate) spicules, dissimilar gubemaculum with tapering vs 
cephalated proximal end and with presence (ys absence) 
of lateral sleeves, and dissimilar placement of pre-cloacal 
papillae (GPl located anterior to spicular capitula, GP2 at 
mid-level of spicules vs GPl and GP2 closely spaced, lo-
cated anterior to spicular capitula). Furthermore, the gym-
nostom is not reported to have serrated margins in F. fae-
calis. 
The new species also resembles F. similis (Biitschli, 
1876) Goodey, 1963 in morphometric characteristics but 
differs in having spicules longer (18-24 vi 15 iim), 
slender (ys stout) and weakly cephalated {vs prominently 
cephalated); gubemaculum with tapering (ys cephalated) 
proximal end and with presence (vs absence) of lateral 
sleeves, and in having GP3 anterior to cloaca (vj at cloacal 
level). Serrated margins of the gymnostom have not been 
reported for F. similis. 
The new species further differs from F stercorarius 
(Bovien, 1937) Goodey, 1963 in having greater a ratio in 
the female (29-38 vs 21-28); dissimilar spicules (slender 
and weakly cephalated with tapering distal ends vs stout 
and prominently cephalated); dissimilar gubemaculum 
with tapering (vs cephalated) proximal end; and dissimilar 
configuration of caudal papillae with GP2 and GP3 
located at same level (vs widely spaced). 
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Family: Neodiplogastridae (Paramonov, 1952) Andrassy, 1984 
Diagnosis. Diplogastroidea. Cuticle often with longitudinal lines and faint tranverse 
annulations. Cheilostom divisible into longitudinal funows in form of plates or rods. 
Cheilostom and gymnostom mostly equal. Stegostom asymmetrical, dorsal wall with large 
claw-shaped, movable tooth, right sub-ventral wall mostly with weakly cuticularised tooth, left 
sub-ventral swelling with plate of two or more pointed saw-like teeth or seldom with very 
small tooth or unmamied. The posterior section of stoma formed by often prolonged 
telostegostom. Female reproductive system amphidelphic; ovaries reversed. Males with free 
spicules, bursa if present rudimentary. 
Type subfamily: Neodiplogastrinae Paramonov, 1952 
Other subfamily 
Glauxinematinae Andrassy, 1984. 
Key to subfamilies of Neodiplogastridae (Paramonov, 1952) Andrassy, 1984 
1. Dorsal and right subventral metastegostomal swelling each with one large claw- shaped 
tooth Neodiplogastrinae 
- Metastegostomal swelling with one large claw-like tooth; subventral tooth either very 
small or absent Glauxinematinae 
Subfamily: Neodiplogastrinae Paramonov, 1952 
Diagnosis. Neodiplogastridae. Stoma either uniform or divisible into two parts, anterior 
broader part comprising of cheilostom, gymnostom and pro, meso and metastegostom. 
Posterior part, often tubular comprising of telostegostom. Cheilostom divisible into rods and 
plates. Dorsal metastegostomal and right subventral metastegostomal wall each with a large 
movable claw like tooth and left subventral wall either with saw like plate or with a small 
tooth. Female reproductive system amphidelphic, ovary reversed. Male with free spicules. 
Bursa if present, rudimentary. Tail of both sexes long filiform. 
Type genus: Neodiplogaster Cobb, 1924 
Other genera 
Diplenteron Andrassy, 1964 
Koemeria Mcy], 1961 
120 
Micoletzkya (Weingartner, 1955) Paesler, 1962 
Mononchoides Kdi^va, 1928 
Neodiplogaster Cobb, 1924 
Oigolaimella Paramonov, 1952 
Pristionchiis Kreis, 1932 
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Genus: Fictor Vsnamonoy, 1952 
Diagnosis. Neodiplogastrinae. Body length between 0.5-2.4 mm. Cuticle transversely anulated 
with longitudinal ridges. Lip sensilla setose. Amphids small on lateral lips. Stoma nearly as 
long as wide. Cheilostom with 12-18 cuticularised ribs. Metastegostom with dorsal and right 
sub-ventral walls bearing claw-like teeth. Telostegostom small. Female reproductive system 
amphidelphic. Males with free spicules. Bursa absent; 9 or 10 pairs of genital papillae. Tail 
long filiform. 
Type species: Fictor vorax (Goodey, 1929) Paramonov, 1952. 
Other species 
F. agilis (Khera, 1970) Sudhaus & Fiirst von Lieven (2003) 
F. brevispiculatiis (Schuurmans Stekhoven & Teunissen, 1938) Sudhaus & Furst von 
Lieven (2003) 
*F. composticola Khan et al., 2008 
F. denticulatus Mahamood, Ahmad & Shah, 2006 
F.faecalis (Weingartner in Meyl, 1956) Goodey, 1963 
F.yzctor (Bastian, 1865) Paramonov, 1952 
F. hessi (Steiner, 1914) Paramonov, 1952 
F. levidentus (Weingartner in Meyl, 1955) Sudhaus & Fiirst von Lieven, 2003 
F. rarus (Volk, 1950) Goodey, 1963 
F. setosus Mahamood, Ahmad & Shah, 2006 
F. similis (Butschli, 1876) Goodey, 1963 
F. shoshini Gagarin, 1995 
F. stercorariiis (Bovien, 1937) Goodey, 1963 
• Species collected from compost and aquatic habitats during the PhD tenure and published (paper 
attached) in Nematology, 2008 
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Order: Araeolaimida De Conlnck & Schuurmans Stekhoven, 1933 
Diagnosis. Torquentia. Lip region with 4 cephalic setae. Amphids spiral, open spiral or hook-
shaped. Cuticle annulated without punctations. Somatic setae fine, thin. Stoma narrow, tubular, 
anteriorly widened, rarely bearing denticles. Pharynx with a cylindrical corpus and a terminal 
bulb-like swelling or bulb with or without a grinder. Cardia muscular. Female reproductive 
system amphidelphic, ovaries reflexed. Male genital papillae tubular, cuticularised, only rarely 
papilliform. 
Type and only suborder: Araeolaimina De Coninck & Schuurmans Stekhoven, 1933 
Suborder: Araeolaimina De Coninck & Schuurmans Stekhoven, 1933 
Diagnosis. Araeolaimida. Cephalic sensilla minute, or setose. Amphids spiral or open spiral. 
Stoma narrow, tubular. Pharynx with terminal swelling. Hypodermal glands often present 
opening through minute pores on cuticle. 
Type superfamily: Araeolaimoidea De Coninck & Schuurmans Stekhoven, 1933 
Other superfamilies 
Haliplectoidea Chitwood, 1951 
Leptolaimoidea Orley, 1880 
Plectoidea Orley, 1880 
Key to superfamilies of Araeolaimina De Coninck & Schuurmans Stekhoven, 1933 
1. Amphids small, pharyngeal bulb with well-developed valve plate/ grinder Plectoidea 
- Pharyngeal bulb absent or without valve plate/ grinder 2 
2. Precloacal supplements of males cuticularised, tubular or cup-shaped, often reaching up to 
pharynx Leptolaimoidea 
- Precloacal supplements of males papilliform or absent 3 
3. Stoma with three teeth. Terminal pharyngeal bulb muscular, cephalic setae generally 
absent Haliplectoidea 
- Stoma ^without teeth. Terminal pharyngeal bulb, if present glandular, cephalic setae 
present Araeolaimoidea 
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Superfamily: Araeolaimoidea De Coninck & Schuurmans Stekhoven, 1933 
Diagnosis: Araeolaimina. Body ventrally curved or open C-shaped. Cuticle finely annulated. 
Cephalic setae four. Stoma prismatic, without teeth. Pharynx posteriorly without a bulb. 
Precloacal supplements of males papilliform. 
Type and only family: Cylindrolaimidae Micoletzky, 1922 
Family: Cylindrolaimidae Micoletzky, 1922 
Diagnosis. Araeolaimoidea. Cuticle finly annulated. Cephalic setae 4. Stoma cylindrical, 
cuticularised. Amphids round or oval-shaped. Pharynx cylindrical, without a basal bulb. 
Female reproductive system amphidelphic, rarely mono-prodelphic. Males with few pre-
cloacal papillae. Tail with terminal mucro. 
Type and only subfamily: Cylindrolaiminae Micoletzky, 1922 
Subfamily: Cylindrolaiminae Micoletzky, 1922 
Diagnosis. Cylindrolaimidae. Cephalic setae 4. Stoma cylindrical, cuticularised. Pharynx 
cylindrical, without a basal bulb. Males with few pre-cloacal papillae. Tail with terminal 
mucro. 
Type genus: Cylindrolaimus de Man, 1880 
Other genus 
Domorganus GoodQy, 1947 
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Genus: Cylindrolaimus de Man, 1880 
Diagnosis. Cylindrolaimidae. Body 0.4-1.4 mm long. Cuticle finely annulated. Lip region 
continuous with adjacent body, lips fused, labial sensilla minute, papillifomi. Cephalic sensilla 
four, short setose. Amphids circular or spheroid, one third to one half as wide as corresponding 
body diam. Stoma cylindrical, 2-4 labial body diam. long, without teeth. Pharynx cylindrical, 
occasionally slightly swollen posteriorly. Female reproductive system amphidelphic, rarely 
mono-prodelphic. Ovaries opposed, outstretched. Males very rare. If present, testis paired. 
Spicules small, ventrally curved; gubemacuium inconspicuous. A single pre-cloacal papilla 
present. Tail plump, ventrally curved, terminus rounded; spinneret thin. 
Type species: Cylindrolaimus communis dQ Man, 1880 
Other species 
C. africanus Siddiqi, 2004 
C. anmilatus Siddiqi, 2004 
C. bambiis Andrassy, 1968 
C. baradlanus Andrassy, 1959 
C brevicaudatus Siddiqi, 2004 
C collaris Siddiqi, 2004 
C. longitubus Siddiqi, 2004 
C. melancholicus de Man, 1880 
C. mexicanus Siddiqi, 2004 
C. monhystera Schneider, 1937 
C. nabilae Siddiqi, 2004 
C. nanus Siddiqi, 2004 
C. neotropicus Siddiqi, 2004 
C. obtusus Cohh, 1916 
C. aphis Andrassy, 1970 
C./jrocen/5 Andrassy, 1968 
C. scleris Siddiqi, 2004 
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Cylindrolaimus opacus sp. n. 
(Figs 23, 24) 
MEASUREMENTS 
See Table 12 
DESCRIPTION 
Female 
Body medium-sized, open C-shaped to spirally curved upon fixation. Cuticle and sub 
cuticle transversely annulated; annules not prominent, 1.0 ^m wide at midbody region. Lateral 
fields indistinct. Body structures obscured by presence of crystalloids and glandular bodies. 
Lip region low, rounded with a central depression, narrow but continuous with body contour. 
Inner labial sensilla inconspicuous in LM. Outer labial sensilla setose, distinct, 2 ^m long or 
1/3'^ '' of corresponding body diam.; cephalic sensilla papillifoiTn. Amphids circular, 3-4 nm in 
diam., 40-45% of corresponding body diam., 4-5(am from anterior end. Stoma a narrow tube, 
3.0-3.5 labial diam. long. Pharyngeal tissue surrounding 90% of stoma leaving a small anterior 
part free. Strong oblique muscle bands attached to anterior stomal wall. Pharynx cylindrical, 
muscular, gradually widening to an expanded posterior part. Nerve ring encircling pharynx at 
59.8-65.3% of its length from anterior end. Secretory-excretory pore inconspicuous, 
discernible only in few specimens, located at 61.2-67.8% from anterior end. Body at 
pharyngeal end 3-4 times labial diam. wide. Cardia elongate 7-10 (im long, hanging into 
intestinal lumen. Intestine forming a 5-6 )im long sleeve around basal pharyngeal region. 
Rectum 0.7-1.0 times anal body diam. long, with lumen heavily sclerotised distally near anal 
opening. Anus a crescent-shaped slit. Female reproductive system with two ovaries, ovaries on 
left side of intestine, often unequal in size, outstretched in opposite directions. Anterior ovary 
well developed with 11-14 oocytes. Posterior ovary small to non functional containing 2-4 
oocytes. Uterine in elusions indistinct. Vagina perpendicular to body axis, about one-third of 
body diam. long; vaginal walls 4-5 \uxi long, heavily sclerotised. Vulval lips simple, not 
protruded. Vulva located at 308-386 i^m from anterior end. Vulva-anus distance 2.1-3.1 times 





TYPE HABITAT AND LOCALITY 
Farmyard manure samples containing Cylindrolainms upucus sp. n. were collected from 
Pokran, Jaisalmer, Rajasthan. 
TYPE SPECIMENS 
Holotype female and ten paratype females inounted on Slide No. Cylindrolaimus opaciis 
sp. n. 143D/1-6 deposited in Nematode Collection of National Zoological Survey of India, 
Desert Regional Centre, Jodhpur, India. 
DIAGNOSIS AND RELATIONSHIPS 
Cylindrolaimus opacus sp. n. is characterised by having small body; transversely annulated 
cuticle with indistinct lateral fields; presence of crystalloids and glandular bodies; outer labial 
sensilla small setose; stoma 3.0-3.5 labial diam. long; a pair of oblique muscle bands attached 
to anterior stoma; cylindrical pharynx with expanded basal part; cardia non glandular; 
intestinal sleeve surrounding basal pharyngeal part, female reproductive system with 
asymmetric ovaries, uterus without eggs; vagina with thickened, heavily sclerotised walls and 
absence of males. 
The new species resembles C. obtusiis Cobb, 1916 in some morphological and 
morphometric details but differs in having smaller 'c" (3.3-4.7 vs 6.0-7.0) value; greater ' V 
(60.9-64.7 vs 58) value; longitudinal lines absent {vs present); crystalloids and glandular bodies 
present {vs absent), larger cephalic setae (2 nm vs very small); cardia without {vs with) seven 
unicellular glandular organs; vagina with {vs without) thickened sclerotised walls and intra-
uterine eggs absent (v5 reported in C. obtusus apiid Cobb, 1916 ). 
Cylindrolaimus opacus sp. n. differs from C. communis de Man, 1880 in having greater ' V 
(60.9-64.7 vs 50-58) value; large cephalic setae (1/3"* vs 1/4*-1/5*) of corresponding body 
diam.; presence (v.$ absence) of crystalloids and glandular bodies; anterior genital branch of 
female significantly larger {vs equal or smaller) than posterior and absence {vs presence of 
males in C communis apud Andrassy, 1984). 
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The new species also resembles C. monhystera Schneider, 1937 but differs in having larger 
stoma (17-19 i^m vs 14 ^m); presence {vs absence) of crystalloids and glandular bodies; vagina 
with {vs without) thickened sclerotised walls in C. monhystera apud Andrassy, 1984). 
Cylindrolaimus opacus sp. n. also comes close to C. collaris Siddiqi, 2004 in some 
morphological and morphometric characters but differs in having smaller body size (0.5-0.6 
mm vs 0.6-0.7 mm); smaller ' V (60.9-64.7 v.v 65.4-66.0) value; presence {vs absence of 
crystalloids and glandular bodies; pharyngeal collar covering (90% vs 20%) of stom 
posteriorly; pharyngeal base pronimently expanded {vs slightly wider); pharyngeal sleeve 
smaller (5-6 ^m vs 15-20 ^m long); vaginal sclerotisation comspicuous, large {vs dot-like) and 
tail with conoid {vs rounded temiinus in C. collaris apud Siddiqi, 2004). 
ETYMOLOGY 
The name of the species is derived from the latin word 'opacus'- opaque that indicates the 
less clarity of body structures due to crystalloids and glandular bodies. 
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Table. 12, Morphometric characteristics of Cylindrolaimus opacus sp. n. All measurements 










Lip region height 
Lip region diam. 
Stoma length 
Pharynx length 

































































Fig. 23. Cylindrolaimus opacus sp. n. Female A: Entire body, B, C: Anterior end; D: Piiaryngeal region: 
E: Reproductive system; F: Posterior region. 
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Y 
Fig. 24. Cylindrolaimus opacus sp. n. Female. A-D: Anterior end; E: Pharyngeal region; F: Cardia region; 
G: Reproductive system; H: Vulval region; I-K: Posterior body region (Scale bar= 10 |am). 
Superfamily: Haliplectoidea Chitwood, 1951 
Diagnosis. Araeolaimina. Cuticle finely annulated. Outer labial sensilla papilliform. Amphids 
oval-shaped. Stoma narrow, tubular with fine teeth. Pharynx posteriorly swollen or bulb-like. 
Tail elongate, conoid with terminal spinneret. 
Type family: Rhabdolaimidae Chitwood, 1951 
Otlier family 
Haliplectidae Chitwood, 1951 
Key to families of Haliplectoidea Chitwood, 1951 
1. Amphids well visible, circular; stoma unarmed Haliplectidae 
2. Amphids inconspicuous; thi-ee small teeth in anterior part of stoma...Rhabdolaimidae 
Family: Rhabdolaimidae Chitwood, 1951 
Diagnosis. Haliplectoidea. Cuticle finely amiulated, without any ornamentation. Outer labial 
sensilla pore-like or papilliform, cephalic sensilla papilliform or setiform. Amphids oval or 
stirrup-shaped. Stoma tubular or funnel-shaped, with small cheilostom and gymnostom and 
long stegostom with distinct denticles. Pharynx cylindrical, muscular, gradually expanding into 
a basal part. Cardia small. Rectum short. Female reproductive system didelphic or mono-
prodelphic; ovaries reflexed or outstretched. Spermatheca absent. Male reproductive system 
diorchic or monorchic. Spicules paired and symmetrical, straight or arcuate. Gubemaculum 
usually absent. Tail elongate conoid. Caudal glands and spinneret present. 
Type subfamily: Rhabdolaiminae Chitwood, 1951 
Other family 
Monochromadorinae Andrassy, 1958 
Key to subfamilies of Rhabdolaimidae Chitwood, 1951 
1. Cheilostom with twelve longitudinal rugae, stoma with three denticles, arranged in two 
separate groups at two levels; female reproductive system mono-prodelphic. 
Monochromadorinae 
- Cheilostom without rugae, stoma with thiee denticles arranged in one group, all at same 
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level, female reproductive system didelphic Rhabdolaiminae 
Subfamily: Rhabdolaiminae Chitwood, 1951 
Diagnosis. Rhabdolaimidae. Cuticle finely annulated. Outer labial sensilla pore-like or 
papilliform, cephalic sensilla papillifonn or setiform. Amphid oval or stirrup-shaped. Stoma 
tubular, with small cheilo- and gymnostom, developed stegostom. Stoma with three denticles at 
its anterior end, at same level. Pharynx muscular having basal bulb with or without valve 
plates. Female reproductive system didelphic; ovaries reflexed or outstretched. 
Type genus: Rhabdolaimus de Man, 1880 
Other genera 
Rogenis Hoeppli & Chu, 1934 
Mediolaimus gen. n. 
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Genus: Mediolaimus gen. n. 
Diagnosis. Rhabdolaiminae. Cuticle finely annulated. Outer labia! sensilla pore-like, cephalic 
sensilla papilliform. Amphidial apertures a transverse slits. Stoma tubular, with small cheilo-
and gymnostom and long sclerotised tubular stegostom. Three teeth at anterior edge of 
stegostom. Dorsal tooth equal or slightly larger than sub ventral teeth. Pharynx cylindrical with 
an expanded basal bulb having thickened valve plates. Cardia small. Recmm short. Female 
reproductive system amphidelphic; ovaries outstretched. Tail elongate-conoid with 
hemispherical terminus without a pointed mucro. Caudal glands obscure, spinneret absent. 
Type species: Mediolaimus obtusicaudatus gen. n. sp. n. 
Other species 
M. dams gen. n. sp. n. 
RELATIONSHIP WITH OTHER GENERA 
Mediolaimus gen. n. differs from Rhabdolaimus de Man, 1880 in having dorsal tooth 
(equal or slightly larger than sub ventral teeth vs always larger than sub ventral teeth); 
amphidelphic reproductive system with outstretched {vs reflexed ovaries); caudal glands 
obscure {vs well developed) and conical spinneret absent {vs present in Rhabdolaimus de Man, 
1880). 
Mediolaimus gen. n. differs from Rogerus Hoopli & Chu, 1934 in having papilliform {vs 
setose) cephalic sensilla; dorsal tooth (equal or slightly larger than sub ventral teeth vs always 
equal in size); pharyngeal basal bulb with {vs without) thickened valve plates; caudal glands 
obscure {vs well developed) and conical spinneret absent {vs present in Rogerus Hoopli & Chu, 
1934). 
ETYMOLOGY 
The genus 'name 'Mediolaimus' is based on the intermediate characteristics it possesses of 
both genera Rhabdolaimus and Rogerus. 
134 
Mediolaimus obtusicaudatus gen. n. sp. n. 
(Figs 25, 26) 
MEASUREMENTS 
See Table 13 
DESCRIPTION 
Female 
Body small-sized, ventrally arcuate after fixation, tapering at both extremities, more 
towards posterior end. Cuticle about l^ im thick, transversely annulated, devoid of somatic 
setae. Longitudinal sttriations absent; lateral fields indistinct. Lip region low, anteriorly 
flattened, continuous with adjoining body. Labial and cephalic sensilla inconspicuous under 
LM. Amphidial openings obscure. Stoma isomorphic, tubular with indistinct cheilostom, small 
gymnostom and long moderately cuticularised stegostom. A dorsal tooth and two subventral 
teeth of almost equal size located at anterior end of tubular stoma. Pharyngeal tissue 
surrounding stoma at level of teeth. Pharyngeal corpus cylindrical, muscular 53-60 fxm long, 
continuing into a pyriform basal bulb of 9.0-10 x 9-10 |im dimension with flattened base; basal 
bulb provided with moderately thickened valve plates. Body at pharyngeal end 2.3-3.0 times 
labial diam. wide. Nerve ring encircling pharynx at 56.3-60.1% of its length from anterior end. 
Secretory-excretory pore located at 56.9-60.3% of pharyngeal length from anterior end. Cardia 
2-3 i^ m long. Intestine with thin walls and narrow lumen. Rectum 1.1-1.7 tiimes anal body 
diam. long. Reproductive system didelphic, amphidelphic. Ovaries outstretched, on right side 
of intestine. Occasionally one or two eggs observed in uterus. Vagina small occupying about 
1/3"^** to 1/4* of corresponding body diam. at right angle to main body axis. Vulva pre-
equatorial, a small slit. Vulva- anus distance 0.9-1.0 times tail length. Tail long, tapering 




TYPE HABITAT AND LOCALITY 
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Soil (sandy) samples containing Mediolaimus obtusicaudatiis gen. n. sp. n. were collected 
from around the roots of Pearl millet (Pennisetum americamim) from Malpura, Banner, 
Rajasthan, India. 
TYPE SPECIMENS 
Holotype female and four paratype female mounted on Slide No. Mediolaimus 
obtusicaudatiis gen. n. sp. n. 207/1-3 deposited in Nematode Collection of National Zoological 
Survey of India, Jodhpur, India. 
DIAGNOSIS 
The new species is characterised by females having very small body, finely armulated, thin 
cuticle, absence of somatic setae and longitudinal lines; indiscernible labial and cephalic 
sensilla, moderately cuticularised stoma with three equal-sized teeth at same level; pyriform 
basal bulb with moderately thickened valve plates; didelphic reproductive system with 
outstretched ovaries, tail terminus smooth hemispherical without any conical spinneret or 
papilla and inconspicuous caudal glands. 
ETYMOLOGY 
The new species is named 'obtusicaudatus' = obtuse tail in view of its hemispherical tail 
terminus that lacked acute mucro/ spinneret. 
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Table. 13. Morphometries oiMedialaimus obtusicaiidatus gen. n. sp. n. All 











Lip region height 
Lip region diam. 
Stoma length 
Pharynx length 
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Fig. 25. Mediolaimus obtusicaudatiis gen. n. sp. n. Female A: Entire body; B: Anterior end; C: 
Pharyngeal region; D: Reproductive system; E: Posterior region. ^^ ^ 
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Fig. 26. Mediolaimus ohtusicaudatus gen. n. sp. n. Female. A, B: Anterior end; C: Pharyngeal region; D, 
E: Reproductive system; F: Tail region; G: Smooth tail terminus (Scale bar= 10 ^ m). 
t vve3^ 
Mediolaimus clarus gen. n. sp. n. 
(Figs 27, 28) 
MEASUREMENTS 
See Table 14 
DESCRIPTION 
Female 
Body small-sized, almost straight to slightly ventrally arcuate after fixation, tapering at 
both extremities, more towards posterior end. Cuticle about 1 ^m thick, transversely annulated. 
Lateral fields and longitudinal lines indistinct. Body devoid of somatic setae. Crystalloids 
sparse, mostly in pharyngeal region. Lip region low, anteriorly flattened, continuous with 
adjoining body. Labial and cephalic sensilla inconspicuous under LM. Amphidial apertures 
1.0-1.5 nm wide slit, located at 9-10 fim or 1.6-2.0 times labial diam. from anterior end. Stoma 
tubular with indistinct cheilostom, small gymnostom and long moderately cuticularised 
stegostom. A prominent relatively large dorsal tooth and two fine subventral teeth located at 
anterior end of tubular stoma at same level. Pharyngeal tissue surrounding stoma at level of 
teeth with swelling at stoma base. Pharyngeal corpus cylindrical, 51-62 \im long continuing 
into a pyriform basal bulb of 9-13 x 9-10 )am in dimension having strongly thickened valve 
plates. Body at pharyngeal end 2.3-2.8 times labial diam. wide. Nerve ring located at 58.9-
68.3% of pharyngeal length from anterior end. Secretory-excretory pore located at 56.1-66.6% 
of pharyngeal length from anterior end. Cardia 2-3 ^m long. Intestine granular, with thick 
walled and narrow lumen. Rectum 0.6-0.8 times anal body diam. long. Reproductive system 
didelphic, amphidelphic. Ovaries small, outstretched, on left side of intestine. One intra-uterine 
egg occasionally observed with.44-46 x 17-19 |jni. Vagina 2-3 pm long, at right angle to main 
body axis occupying 1/5 '^ to 1/6 of vulval body diam. in length, without cuticuiarised pieces. 
Vulva pre-equatorial, 127-150 pm from anterior end. Vulval lips not protruded. Vulva to anus 
distance 0.8-0.9 times tail length. Tail long, tapering gradually to a hemispherical terminus 




TYPE HABITAT AND LOCALITY 
Soil (sandy) samples containing Mediolaiinus clams gen. n. sp. n. were collected from 
coast of the canal, sector 1305 RD, Nachna, Jaisalmer, Rajasthan, India. 
TYPE SPECIMENS 
Holotype female and five paratype females mounted on Slide No. Mediolaimiis clams gen. 
n. sp. n. 23J/1-3 deposited in Nematode Collection of National Zoological Survey of India, 
Desert RegionaJ Centre, Jodhpur, India. 
DIAGNOSIS AND RELATIONSHIPS 
The new species is characterised by parthenogenetic females having very small body, 
finely annulated thin cuticle, presence of sparse crystalloids; absence of somatic setae and 
longitudinal lines; indiscernible labial and cephalic sensilla, moderately cuticularised stoma 
with a prominent, relatively larger dorsal tooth and two fine subventral teeth at same level; 
pyriform basal bulb with thickened valve plates; didelphic reproductive system with 
outstretched ovaries, tail terminus smooth hemispherical with three terminal papilla and 
inconspicuous caudal glands. 
Mediolaimus clams gen. n. sp. n. resembles with M. obtusicaiidatus gen. n. sp. n. in most 
morphological and morphometric characteristics but differs in having stomal teeth of dissimilar 
sizes (dorsal tooth larger vs dorsal tooth equal to subventrals); pharyngeal bulb with strongly 
{vs moderately) thickened valve plates and hemispheroid tail terminus with {vs without papillae 
in M. clams gen. n. sp. n.). 
ETYMOLOGY 
The new species is named 'clams" = clear/ bright in view of its clear body structures 
including the fine terminal caudal papillae. 
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Table 14. Morphometries of Mediolainnis clams gen. n. sp. n. All measurements 
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Fig. 27. Mediolaimus darns gen. n. sp. n. Female A: Entire body; B, C: Anterior end; D: Pharyngeal 
region; E: Reproductive system; F: Posterior region. 
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Fig. 28. Mediolaimus clarus gen. n. sp. n. Female. A: Anterior end; B: Pharyngeal region; C: Posterior 
pharyngeal region; D: Reproductive system; E: Vulval region; F: Tail region; G: Tail terminus with three 
papilla (Scale bar= 10 nm). 
Order: Chromadorida Chitwood, 1933 
Diagnosis. Torquentia. Lip region with 4, 4+6 or more setose sensilla. Cuticle always 
transversely annulated, often with fine punctations or ornamentation. Amphids spirally coiled, 
rounded, rarely slit-like. Stoma small, funnel-shaped always with one dorsal tooth and two 
subventral teeth. Pharynx muscular, cylindrical, with or without basal bulb. A dark colour eye 
spot (ocellus) present at anterior end in some aquatic species. Female reproductive system 
didelphic, amphidelphic; ovaries reflexed. In males pre-caudal organs, whenever present, small, 
cuticularised, knob-like. Tail with caudal glands and spinneret. 
Type suborder: Chromadorina Chitwood & Chitwood, 1937 
Other suborders 
Cyatholaimina De Coninck, 1965 
Desmodorina De Coninck, 1965 
Key to suborders of Chromadorida Chitwood, 1933 
[. Cuticle distinctly annulated; amphids narrow, slit-like, never spiral, often indistinct; pharyngeal 
bulb strongly swollen Chromadorina 
Amphids spiral or rounded, prominent; pharyngeal bulb usually absent 2 
1. Cuticle annulated, provided with fine ornamentation. Amphids mostly spiral with narrow 
coils Cyatholamina 
Cuticle annulated, without any ornamentation. Amphids spiral and widely 
coiled Desmodorina 
Suborder: Cyatholaimina De Coninck, 1965 
Diagnosis: Chromadorida. Cuticle mostly annulated with transverse rows of punctations, rarely 
smooth. Cuticle always transversely annulated, often with fine punctations or ornamentation. 
Amphids spirally coiled with narrow coils. Lips provided with 4, 4+6 or more setose sensilla. 
Stoma armed with three teeth or with one large dorsal tooth and two smaller subventral teeth. 
Pharynx muscular, cylindrical, with or without basal bulb. A dark colour eye spot (ocellus) 
present at anterior end in some aquatic species. Female reproductive system didelphic. 
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amphidelphic; ovaries reflexed. Males usually with pre-caudal organs. Tail with caudal glands 
and spinneret. 
Type and only superfamily: Cyatholaimoidea Filipjev, 1918 
Superfamily: Cyatholaimoidea Filipjev, 1918 
Diagnosis. Chromadorina. Cuticle transversely annulated, mostly punctated. Cephalic setae 
usually longer than labials. Amphids spirally coiled, conspicuous. Stoma with three equal teeth 
or with one large dorsal tooth and two smaller subventral teeth. Pharynx muscular, cylindrical, 
with or without basal bulb. Female reproductive system didelphic, amphidelphic; ovaries 
reflexed. Males usually with pre-caudal organs. Tail with caudal glands and spinneret. 
Type family: Cyatholaimidae Filipjev, 1918 
Other family 
Ethmolaimidae Filipjev & Schuurmans Steklioven, 1941 
Key to families of Cyatholaimoidea Filipjev, 1918 
1. Stoma cylindrical, surrounded by separate pharyngeal swelling. Tooth prominently larger 
Ethmolaimidae 
Stoma fuimel-shaped without separate pharyngeal swelling. Dorsal tooth larger than two 
subventral teeth Cyatholaimidae 
Family: Cyatholaimidae Filipjev, 1918 
Diagnosis. Cyatholaimoidea. Lips with 4+6 sensilla. Cuticle aimulated with fine punctations. 
Amphids spiral-shaped, at middle or base of stoma. Stoma funnel-shaped with one large dorsal 
tooth and two smaller subventral teeth. Pharynx with or without pharyngeal bulb. Female 
reproductive system didelphic, amphidelphic; ovaries reflexed. Spicules relatively shorter. Pre-
caudal supplements when present, small, cuticularised. Tail with long spinneret. 
Type subfamily: Cyatholaiminae Filipjev, 1918 
Other subfamily 
Paracanthonchinae (Micoletzky, 1922) Micoletzky, 1924 
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Key to subfamilies of Cyatholaimidae Filipjev, 1918 
1. Pharyngeal bulb present. Male without or with insignificant pre-caudal organ.. .Cyatholaiminae 
- Pharyngeal bulb absent. Male with bristle-like pre-caudal organ Paracanthonchinae 
Subfamily: Cyathola iminae Filipjev, 1918 
Diagnosis. Cyatholaimidae. Cuticle always transversely aruiulated mostly with fine punctations 
or ornamentation. Amphids spirally coiled with narrow coils. Stoma armed with three teeth or 
with one large dorsal tooth and two smaller subventral teeth. Pharynx muscular, cylindrical, 
with basal bulb. Female reproductive system didelphic, amphidelphic; ovaries reflexed. Pre-
caudal organs in males insignificant or absent. Males usually with pre-caudal organs. Tail with 
caudal glands and spirmeret. 
Type genus: Cyatholaimus Bastain, 1865 
Other genera 
Achromadora Cohh, 1913 
Acantholaimus Allgen, 1933 
Marilynia Hopper, 1972 
Metacyatholaimus Schuurmans Stekhoven, 1942 
Neochromadorina Yircis, 1963 
Phyllolaimus Murphy, 1963 
SpilipheraBasXdm, 1865 
Xenocayntholaimus Geilach, 1953 
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Genus: Achromadora Cobb, 1913 
Diagnosis. Cyatholaimnae. Cuticle finely aiinulated, with transverse rows of dot-like 
punctations. Lip region continuous with adjoining body, anteriorly rounded. Lips six, 
amalgamated, each with a small apical sensilla; six outer labials and four cephalic sensilla 
usually setose and in a single whorl. Amphids multispiral, rarely unispiral, located at anterior 
to slightly posterior level of stoma. Stoma asymmetrical, funnel-shaped with a distinct, large 
dorsal tooth and posteriorly placed one or two small subventral teeth. Pharynx cylindrical with 
enlarged posterior end forming a moderately developed basal bulb (pseudo bulb). Female 
reproductive system didelphic, amphidelphic; ovaries reflexed. Pre-rectum present or absent. 
Male rare, diorchic. Spicules small, slender; gubemaculum trough-like; pre-cloacal 
supplements usually absent, occasionally present. Tail conoid, ventrally curved tapering to a 
bluntly rounded terminus with spinneret. Caudal glands conspicuous. 
Type species: Achromadora ruricola (de Man, 1880) Micoletzky, 1925 
Other species 
A. chungsani (Hoeppli & Chu, 1932) Andrassy, 1984 
A. gracilis Ocaiia, Hernandez & Monterrubio, 1999 
A. indica Tahseen, 2001 
A. inflata Eyualem & Coomans, 1996 
A. longicauda Schneider, 1937 
A. micoletzkyi (Stefanski, 1915) van der Linde, 1938 
A. pseudomicoletzkyi van der Linde, 1938 
A. sedata Gagarin, 2001 
A. semiarmata Altherr, 1952 
A. sudanensis Elbadri, et.al., 2008 
A. tenax (de Man, 1876) Kreis, 1932 
A. terricola (de Man, 1880) Micoletzky, 1925 
A. thermophila Lemzina & Gagarin, 1994 
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Achromadora careoseta sp. n. 
(Figs 29, 30) 
MEASUREMENTS 
See Table 15 
DESCRIPTION 
Female 
Body small-sized, slender, curved ventrally upon fixation, tapering towards both 
extremities. Cuticle double, about 1.0 ^m thick at mid body region, finely annulated with 
prominent transverse rows of dot-like punctations. Body setae obscure. Crystalloid bodies not 
observed. Lip region continuous with adjoining body. Lips amalgamated provided with six 
inner and six outer labial sensilla, slightly raised from labial contour. Cephalic sensilla 1 i^ m 
long, about l/S^-l/Q^.of corresponding body diam. Amphidial apertures 3-4 jjm wide, 
representing one and a half spiral, located in posterior half of stoma, 35-40% of corresponding 
body diam. Stoma asymmetrical, funnel-shaped, cuticularised. Cheilostomal region marked 
with 10 cheilostomal ribs surrounding rounded oral aperture. Gymnostom weakly 
cuticularised. Pharyngeal collar surrounding stegostom. Metastegostom armed with one large 
dorsal and two smaller subventral teeth. Dorsal tooth located 6-7 ^m from anterior end or 
positioned at posterior to middle level of stoma. Subventral teeth located slightly posterior to 
dorsal tooth. Pharynx muscular with anterior cylindrical part continuing into a widened square-
shaped basal bulb of 15-17 x 13-15 ^m dimension, without thickened lumen. Nerve ring 
located at about 49.3-57.6% of pharyngeal length from anterior end. Secretory-excretory pore 
located at 83.2-85.4%) of pharyngeal length from anterior end. Cardia small conoid leading to a 
wide-lumened intestine. Rectum thick-walled, 0.4-0.8 times anal body diam. Pre-rectum 
distinct, 7-8 fim broad, thicker than rectum, setoff from intestine by a constriction, about 1.8-
2.5 times rectum length long. Combined length of rectum and prerectum 1.5-1.9 times anal 
body diam. Anus a crescent-shaped slit. Reproductive system didelphic, amphidelphic. Ovaries 
reflexed, on left side of intestine, posterior genital branch usually longer than anterior. Uterus 
usually accomodating two intra-uterine eggs of 52-67 x 16-19 \\.m dimension. Vagina 2-3 nm 
long, at right angle to main body axis, occupying 1/6"'-1/8"^  of corresponding body diam. Vulva 
lips slightly elevated. Vulva-anus distance 2.8-3.6 times tail length. Tail elongate conoid, first 
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curved ventrally and then dorsally at tip. Caudal glands well developed opening through a 
small spinneret at tail terminus. 
Male 
Not found. 
TYPE HABITAT AND LOCALITY 
Soil (sandy-loam) samples containing Achromadora careoseta sp. n. were collected from 
around the roots of Castor plant (Ricimis communis) from Manai, .lodhpur, Rajasthan, India. 
TYPE SPECIMENS 
Holotype female and ten paratype females mounted on Slide No. Achromadora careoseta 
sp. n. 459/1-4 Jodhpur deposited in Nematode Collection of National Zoological Survey of 
India, Desert Regional Centre, Jodhpur, India. 
DIAGNOSIS AND RELATIONSHIPS 
Achromadora careoseta sp. n. is characterised by medium-sized females lacking somatic 
setae; having transversely armulated, single cuticle with prominent dot-like punctations; 
amphids 35-40% of corresponding body diam., located at middle to posterior half of stoma; 
dorsal tooth large at posterior to middle level of stoma; posterior genital branch larger than 
anterior; uterus accomodating usually two eggs; vagina small, thick-walled; vulval lips slightly 
elevated; large pre-rectum and absence of male. 
Achromadora careoseta sp. n. comes close to A. indica Tahseen, 2001 in most 
morphological characteristics including presence of prerectum but differs in having relatively 
smaller body (0.49-0.52 mm vs 0.57-0.69 mm); smaller 'c ' (7.8-9.5 v.s 6.3-7.3) value; absence 
(v5: presence) of somatic setae; narrower labial diam. (8-9 \im vs 12-13 ^im); larger amphids 
(more than 1/3'^ '' vs \/4^ of corresponding body diam.); smaller (10-11 \im vs 12-I4^m) and 
wider (v.s narrow elongated) stoma; relatively posterior (v.y anteriorly placed dorsal tooth with 
respect to stoma) and secretory-excretory pore posterior (vs at level of or anterior to nerve ring 
as reported in A. indica apud Tahseen, 2001). 
Achromadora careoseta sp. n. comes close to A. micoletzkyi (Stefanski, 1915) Van der 
Linde, 1938 2001 in most morphological characteristics including presence of prerectum but 
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differs in having smaller 'c' (3.7-4.7 vs 5.0-7.0) value; narrower labial diam. (8.0-9.0 fxm vs 
lO^m); body setae absent {vs scattered throughout body); larger amphids (more than 1/3' vs 
l/4th) corresponding body diam.; secretory-excretory pore posterior (vs at middle of pharynx); 
combined length of rectum and prerectum (1.5-1.9 vs 4-5) times anal body diam. and absence 
(vs presence of male in^. micoletzkyi apud Mulvey, 1969 and Andrassy, 1984). 
Achromadora careoseta sp. n. comes close to A. semiarmata Altherr, 1952 but differs in 
having larger body (0.49-0.52 mm vs 0.45-0.46 mm); larger 'b' (5.9-6.3 vs 5.5-5.8), 'c' (7.8-
9.5 vs 5.5-6.0) values; smaller {vs larger) labial sensilla; combined length of rectum and 
prerectum (1.5-1.9 vs 2.2) times anal body diam.; distinct {vs indistinct) prerectum and absence 
{vs presence of three pairs of caudal setae in^. semiarmata apud Mulvey, 1969). 
Achromadora careoseta sp. n. further differs from A. sudanensis Elbadri et al, 2008 in 
having smaller body length (0.4-0.5mm vs 0.6-1.0mm), thin cuticle (1 ^m vs 2>-A\im)\ smaller 
stoma (10-11 \im vs 13-20 )im); posterior genital branch longer than {vs equal to) anterior 
branch; vagina without {vs with) sclerotised pieces; presence {vs absence of prerectum in A. 
sudanensis Elbadri et al., 2008). 
ETYMOLOGY 
The species name 'careoseta' is composed of the latin words 'careo'= be without and seta 
= somatic setae thus indicating the character of species that lacks somatic setae. 
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Table 15. Morphometries oiAchromaciora careoseta sp. n. All measurements 
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Fig. 29. Achromadora careoseta sp. n. Female A: Entire body B, C: Anterior end; D: Pharyngeal region; 
E: Reproductive system; F: Posterior region. 
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Fig. 30. Achromaciora careoseta sp. n. Female. A-D: Anterior end; E: Pharyngeal region; F: Posterior 
pharyngeal region; G: Cuticularpunctations; H: Reproductive system; I: Vulval region; J, K: Rectal 
region (Scale bar= 10 nm). 
Achromadora angulosa sp. n. 
(Figs 31, 32) 
MEASUREMENTS 
See Table 16 
DESCRIPTION 
Female 
Body small, moderately slender, C-shaped curved ventrally after fixation tapering towards 
both extremities, more posteriorly. Cuticle double, less than 1 |im thick at mid body, 
transversely annulated, with very faint dot-like punctations. Somatic setae sparse. Lip region 
demarcated from adjoining body by a slight depression. Lips amalgamated provided with six 
inner and six outer labial sensilla. Cephalic sensilla 1-2 fim long, 1/5' of corresponding body 
diam. Amphidial apertures 2-3 ^m wide, about 1/3'^  of corresponding body diam., representing 
one and a half spiral, located at middle to posterior half of stoma or 4-7 jam from anterior end. 
Stoma asymmetrical, spacious, funnel-shaped, cuticularised. Cheilostomal region marked with 
10 cheilostomal ribs surrounding rounded oral aperture. Pharyngeal collar encircling rest of 
stoma posterior to gymnostom. Dorsal metastegostomal wall bearing a robust tooth, 5-6 \ixc\ 
from anterior end; each subventral wall araied with a small tooth, located at slightly posterior 
level to dorsal. Pharynx a cylindrical muscular tube continuing into a more or less 
undifferentiated elongate-oval basal bulb of 12-14 x 10-11 |im dimension, without a thickened 
lumen. Body at pharyngeal end 1.7-2.1 times labial diam. wide. Nerve ring located at about 
55.5-58.3% of pharyngeal length from anterior end. Secretory-excretory pore located at 59.7-
68.4% of pharyngeal length from anterior end. Cardia conoid. Intestine thin-walled with wide 
lumen. Pre-rectum narrow, 6-7 nm wide or distinctly wider than rectum, 1.6-2.0 times longer 
than rectimi. Rectum together with prerectum 2.6-2.9 times anal body diam. long. Anus a 
crescent-shaped slit. Female reproductive system didelphic, amphidelphic. Ovaries reflexed, on 
right side of intestine, posterior branch occasionally reduced with a small ovary or a large sac 
with few ovarian cells. Intra-uterine eggs not observed. Vagina 4-5 [im long, at right angle to 
main body axis, occupying 1/4* of corresponding body diam. Vulva at about 168-197|jm from 
anterior end. Vulva lips not protruded. Vulva-anus distance 2.8-3.3 times tail length. Tail 
elongate conoid, ventrally arcuate ending into an acute beak-like terminus bearing spinneret. 
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Caudal stae 4-5. Phasmids located at 36.8-39.3% of tail length from anterior side. Caudal 
glands conspicuous. 
Male 
Similar to female in all morphological characters except greater curvature in posterior body 
region. Testis two, each 25-28 ^m long, posterior testes packed with small rounded 
spermatozoa. Spicules angular, ventrally curved, strongly cuticularised, 1.3-1.6 times anal 
body diam. with triangular capitula. Proximal part of spicule wider, distal part tapering to an 
acute tip. Gubemaculum simple, trough-shaped, about half of spicule length. Three small pre-
cloacal supplements located 10-15 i^ m, 18-27 jim and 32-40 [im from cloacal opening. Tail 
elongate conoid, gradually tapering, with three linearly arranged caudal glands and 2-3 |im 
long spiimerets. 
TYPE HABITAT AND LOCALITY 
Soil (sandy loam) samples containing Achwinadora angulosa sp. n. were collected around 
the roots of Rose {Hibiscus rosa-sinensis) from Padampur, Ganganagar, Rajasthan, India. 
TYPE SPECIMENS 
Holotype female, twelve paratype females and two paratype male mounted on Slide No. 
Achromadora angidosa sp. n. 143D/1-8 deposited in Nematode Collection of National 
Zoological Survey of India, Desert Regional Centre, Jodhpur, Rajasthan. 
DIAGNOSIS AND RELATIONSHIPS 
Achromadora angulosa sp. n. is characterised by a smaller body; transversely annulated 
double cuticle with very faint dot-like punctations; sparse somatic setae; spacious stoma with a 
large dorsal and two smaller subventral teeth; reduced posterior female gonad, absence of 
intra-uterine eggs; pre-rectum 1.6-2.0 times longer than rectum; males with ventrally curved 
angular spicules and three pre-cloacal supplements. 
Achromadora angulosa sp. n. differs from^. niricola (de Man, 1880) Micoletzky, 1925 in 
having double (v5 single) cuticle; smaller stoma (7.0-10 urn vs 10-13 |im); relatively weak {vs 
strongly developed) basal bulb; reduced (v* well developed) posterior gonad of female; 
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prerectum present {vs absent); and dissimilar spicules in males (with triangular v^ ' globular 
capitulain^. ruricola apud Goodey, 1963). 
Achromadora angulosa sp. n comes close to A. micoletzkyi (Stefanski, 1915) Van der 
Linde, 1938 but differs in having relatively smaller body (0.36-0.42 mm vs 0.48-0.61 mm); 
double {vs single) cuticle; narrower labial region (7.0-9.0 |j,m vs 10 ]\.va wide); larger amphid 
(1/3'^ '' v^  1/4*) of corresponding body diam.; posterior gonad of females small to very reduced 
{vs well developed); combined length of prerectum and rectum (2.6-2.9 vs 4-5) times anal body 
diam; males with larger spicules (21-22 \im vs 18 fim); lesser number of supplements (3 vs 8-
9) and lesser number of caudal setae (4-5 vs 14-16 reported in A. micoletzkyi apud Andrassy, 
1984). 
Achromadora angidosa sp. n. differs from Achromadora careoseta sp. n. in having 
relatively smaller body (0.36-0.42 mm vs 0.49-0.52 mm); basal bulb elongate-ovoid {vs square-
shaped) and merging with corpus {vs relatively setoff); females with reduced posterior gonad 
(v5 posterior gonad lager than anterior); absence {vs presence) of intra-uterine eggs; normal {vs 
elevated) vulval lips; larger combined length of prerectum and rectum (2.6-2.9 vs 1.5-1.9) 
times anal body diam.; prerectum relatively narrow (6-7 ^m vs 7-8 |xm); and presence (absence 
of males in Achromadora careoseta sp. n.). 
ETYMOLOGY 
The species name is derived from latin word 'angulosa'= angular indicating angular 
spicules of males. 
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Table 16. Morphometries of Achroinadora angiilosa sp. n. All measurements 







































































































































Fig. 31. Achromadora angulosa sp. n. A: Entire female; B: Entire male; C, D: Anterior end; E: 
Pharyngeal region; F,, G: Female reproductive system; H: Male posterior region; I: Female posterior 
region. 
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Fig. 32. Achromadora angulosa sp. n. A-C: Anterior end; D: Pharyngeal region; E: Posterior pharyngeal 
region; F: Female reproductive system; G: Male reproductive system with testis and vas deferens; H: 
Female rectal region; I, J:Male cloacal region; K: Tail terminus (Scale bar= 10 ^m). 
Achromadora subcorrugata sp. n. 
(Figs 33. 34) 
MEASUREMENTS 
See Table 17 
DESCRIPTION 
Female 
Body small, somewhat robust, open C-shaped, curved ventrally upon fixation, tapering 
towards extremities, more towards posterior end. Cuticle single transversely aimulated; 
subduticle strongly armulated with prominent dot-like punctations. Somatic setae obscure. Lip 
region expanded, slightly setoff from adjoining body. Lips amalgamated provided with six 
iimer and six outer labial setae. Cephalic sensilla l^m long, 1/7"^  of corresponding body diam. 
Amphidial apertures 3-4 ^m wide, representing one and a half spiral, located 5-6 )am from 
anterior end or at mid stoma level, occupying about 1/3' of coiTesponding body diam. Stoma 
compact, asymmetrical, angular, funnel-shaped, cuticularised. Cheilostomal region marked 
with 10 cheilostomal ribs surrounding rounded oral aperture; gymnostom small, cuticularised. 
Dorsal stegostomal wall beaiing a strong tooth, 6-7 ^m from anterior end, pointing towards 
opposite stomal wall. Each subventral stegostomal wall with small tooth. Pharynx a cylindrical, 
muscular tube with an expanded basal bulb of 14-17 x 10-11 \im dimension, without thickened 
lumen. Body at pharyngeal end 2.2-2.4 times labial diam. wide. Nei-ve ring located at about 
55.2-60.5% of pharyngeal length from anterior end. Secretory-excretory pore usually obscure. 
Cardia conoid. Intestine with wide lumen. Pre-rectum 9-11 f^ m broad, 2.3-2.5 times rectum 
length, forming a valve-like structures at its junction with intestine. Rectum together with 
prerectum 2.5-2.9 times anal body diam. long. Anus a crescent-shaped slit. Female 
reproductive system didelphic, amphidelphic, compactly built, with reflexed ovaries. Ovaries 
on left side of intestine. Both genital branches well developed, anterior larger than posterior. 
Vagina 3-4 fxm long, at right angle to main body axis, occupying 1/4* - l/5*of corresponding 
body diam. Vulva at about 189-206 jim from anterior end. Vulval lips normal, not protruding. 
Vulva-anus distance 2.7-3.6 times tail length. Tail elongate conoid, curved ventrally. Caudal 
glands linearly arranged opening to exterior through a 2 um long spinneret. 
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Male 
Similar to female in general appearance except greater curvature in posterior body region 
and smaller size. Testes paired, each 20-22 |xm long. Spicules cephalated with globular 
capitula, ventrally curved, weakly cuticularised, 1.4 times anal body diam. long., 
Gubemaculum simple, rod-like, about half of spicule length. Three faint pre-cloacal 
supplements located at 17 (xm, 30 i^ m and 44 fxm anterior to cloacal opening. Tail elongate 
conoid, gradually tapering, with three linearly-arranged caudal glands and 2 fim long spinneret. 
TYPE LOCALITY AND HABITAT 
Soil (sandy loam) samples containing Achromadora suhcorrugata sp. n. were collected 
from around the roots of Brinjal {Solarium nwlongena) from Pokhran, Jaisalmer, Rajasthan, 
India. 
TYPE SPECIMENS 
Holotype female, four paratype females and one paratype male mounted on Slide No. 
Achromadora suhcorrugata sp. n. 74K/1-3 deposited in Nematode Collection of National 
Zoological Survey of India, Desert Regional Centre, Jodhpur, Rajasthan. 
DIAGNOSIS AND RELATIONSHIPS 
Achromadora suhcorrugata sp. n. is characterised by a small-sized body; single 
transversely armulated and punctated cuticle, prominently armulated subcuticle; larger amphids 
at mid stoma level; ftiimel-shaped, angular, compact stoma with a large dorsal and two small 
subventral teeth; pharyngeal bulb without thickened lumen; anterior genital branch larger than 
posterior one; pre-rectum very large, broad, clearly differentiated from rectum; male with 
cepalated spicules with globular capitula and very faint three pre-cloacal supplements. 
Achromadora suhcorrugata sp. n. resembles A. ruricola (de Man, 1880) Micoletzky, 1925 
but differs in having relatively smaller body (0.4 mm vs 0.4-0.6 mm); smaller 'c ' value (4.3-4.9 
v^ 5-7) value; smaller cephalic setae (1/7* vs 1/4*) corresponding body diam.; amphids placed 
anteriad (at mid stoma vs posterior to stoma); lesser labial diam. (7.0 (^ m vs 10-13 \im); 
presence {ys absence of prerectum in^ . ruricola apud Andrassy, 1984). 
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Achromadora subcorrugata sp. n comes close to A. micoletzkyi (Stefanski, 1915) Van Der 
Linde, 1938 but differs in having relatively smaller body (0.40-0.42 mm vs 0.48-0.61 mm); 
obscure {vs prominent, scattered) body setae; larger amphids (1/3'^ '* vs 1/4' ) corresponding 
body diam., placed anteriad (at mid stoma vs posterior to stoma); smaller cephalic setae (1/7' 
v5 1/4"' of corresponding body diam.); inconspicuous {vs conspicuous) secretory-excretory 
pore; combined length of prerectum and rectum 2.5-2.9 times {vs 4-5 times) anal body diam.; 
males with larger spicules (20 \xm vs 18 ^im) long; lesser number of supplements (3 vs 8-9 in^ . 
micoletzkyi apud Andiassy, 1984). 
Achromadora subcorrugata sp. n further differs from A. semiarmata Altherr, 1952 in 
having smaller {vs larger) labial sensilla; smaller (8-9 i^m vs 10-11 ^m) and spacious {vs 
elongated) stoma; broader and conspicuous {vs narrower, indistinct) prerectum; combined 
length of prerectum and rectum 2.5-2.9 times (\',y 2.0-2.2 times) anal body diam.; and presence 
{vs absence of male in^ . semiarmata Altherr, 1952 apud Kndxkssy, 1984). 
Achromadora subcorrugata sp. n. differs from A. careoseta sp. n. in having single {vs 
double) cuticle, prominently annulated subcuticle {vs faintly annulated subcuticle); basal 
pharyngeal bulb elongate {vs square-shaped) having narrow {vs thickened) lumen; secretory-
excretory pore obscure {vs prominent); intra-uterine eggs absent {vs present); vulval lips 
normal {vs elevated); larger combined length of prerectum and rectum (2.5-2.9 vs 1.5-1.9 times 
anal body diam.); distinctly broader prerectum (9-11 i^m vs 7-8 ^m) and males present {vs not 
found in A. careoseta sp. n.). 
Achromadora subcorrugata sp. n. also differs from A. angulosa sp. n. in having single {vs 
double) cuticle, prominently annulated subcuticle {vs faintly annulated subcuticle); smaller 
cephalic setae (1/7"' vs 1/4"') corresponding body diam.; basal pharyngeal bulb differentiated 
{vs merging with corpus); distinctly broader prerectum (9-11 fim vs 6-7 |am); posterior genital 
branch larger {vs reduced or rudimentary type); males having weakly {vs strongly) 
cuticularised spicules with rounded {vs triangular capitula in A. angulosa sp. n.). 
ETYMOLOGY 
The species name 'subcorrugata' is based on its prominently annulated subcuticle. 
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Table 17. Morphometries of Achromadora subcorriigata sp. n. All measurements 
















































































































Fig. 33. Achromadora subcorrugata sp. n. A: Entire female; B: Entire male; C, D: Anterior end; E: 
Pharyngeal region; F: Female reproductive system; G: Male posterior region; H: Female posterior region. 
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Fig. 34.Achromadora subcorrugata sp. n. A-C: Anterior end; D, E: Posterior pharyngeal region; F: 
Female reproductive system; G, H: Rectal region; I: Male posterior region showing spicules (Scale bar 
10 nm). 
Order: Triploncliida Cobb, 1920 
Diagnosis: Enoplia. Body short, obese to long, filiform. Cuticle usually loose fitting or finely 
annulated. Amphids post-labial. Stoma weakly cuticularised, with or without symmetrical or 
asymmetrical spear. Pharynx cylindrical with or without elongate bulb. Female reproductive 
system amphidelphic or mono-prodelphic. Males monorchic. Protractor muscles of spicules 
replaced by suspensor muscles forming a capsule around spicules. 
Type order: Diptherophorina Micoletzky, 1922 
Other suborders 
Tobrilina Tsalolikhin, 1976 
TripylinaAndrassy, 1974 
Key to suborders of Triplonchida Cobb, 1920 
1. Body short, obese, stoma weakly cuticularised, spear complex, 
asymmetrical Diptherophorina 
-Body long filiform; stoma symmetrical without spear 2 
2. Pharynx cylindrical with three large cardiac glands; anterior end of spicules embedded in 
specialised muscles Tobrilina 
-Pharynx cylindrical; prominent spicules with protrusion capsule Tripylina 
Suborder: Tobrilina Tsalolikhin, 1976 
Diagnosis: Triplonchida. Body 0.4-7.0 mm long. Cuticle thin, smooth or finely annulated with 
or without somatic setae. Lip region continuous, with 6 longer and 4 shorter setae. Stoma 
prismatic or funnel-shaped. Amphids a transverse slit, post-labial. Pharynx cylindrical with 
large cardiac glands. Female reproductive system amphidelphic or mono-prodelphic. Males 
diorchic or monorchic. Anterior end of spicules embedded in muscular fissue; small 
supplements present in posterior body region. 
Type superfamily: Tobriloidea De Coninck, 1965 
Other superfamily 
Prismatolaimoidea Micoletzky, 1922 
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Key to superfamilies of Tobrilina Tsalolikhin, 1976 
1. Stoma spacious, prismatic, tail filifon-n, ending in a mucro Prismatolaimoidea 
-Stoma usually funnel-shaped; tail cylindroid with caudal glands and spinneret Tobriloidea 
Superfamily: Prismatolaimoidea Micoletzky, 1922 
Diagnosis: Tobrilina. Cuticle finely annulated with scattered somatic setae. Amphids 
transverse slit-like, post-labial. Stoma usually wide, prismatic. Pharynx cylindroid with large 
pericardial cells at its junction with intestine. Female reproductive system amphidelphic or 
mono-prodelphic. Tail filifonti in both sexes, ending with a mucro. Males very rare. 
Type and only family: Prismatolaimidae Micoletzky, 1922 
Family: Prismatolaimidae Micoletzky, 1922 
Diagnosis. Prismatolaimoidea. Cuticle finely annulated with scattered somatic setae. Lip 
region continuous; lips six, low, provided with small setose sensilla. Six setose outer labials 
and four cephalic setae, either located in one or two whorls. Amphids transverse-oval with 
narrow slits, two to three labial diam. from anterior body end. Buccal cavity spacious with 
sclerotised walls, armed with one or three teeth. Pharynx transversely areolated, cylindrical. 
Cardia multinucleate, more or less globular, sunounded by pericardial cells. Behind cardia, 
organellum dorsale may be present opening with a large dorsal pore. Female reproductive 
system amphidelphic or mono-prodelphic. Males rare. If present, having simple spicules with 
anterior sheath; pre-cloacal supplements, extending occasionally up to pharyngeal region. Tail 
in both sexes similar, long and finely attenuated. 
Type and only subfamily: Prismatolaiminae Micoletzky, 1922 
Subfamily: Prismatolaiminae Micoletzky, 1922 
Diagnosis. Prismatolaimidae. Outer labial and cephalic sensilla usually in one whorl, or 
cephalic setae closely posterior to outer labials. Buccal cavity either wide or narrow, armed 
with a small dorsal tooth and two subventral swelling with or without rasping denticles. Female 
genital system amphidelphic or mono-prodelphic. Tail with a small claw-like terminal mucro. 
Type and only genus: Prismatolaimus de Man, 1880 
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Genus: Prismatolaimus de Man, 1880 
Diagnosis. Pnsmatolaimidae. Small to medium-sized body, ranging from 0.4-1.9 mm. Cuticle 
thin, annulated with scattered somatic setae. Lip region continuous with adjoining body 
contour. Lips six, low, labial sensilla papilliform to setose. Six longer, articulated outer labial 
and four shorter, non-articulated setose cephalic sensilla arranged in one (10) or two (6+4) 
circlets. Buccal cavity barrel-shaped with well sclcrotised anterior and a small, non-sclerotised 
posterior part; latter provided with a small dorsal tooth and two rasp-like or unarmed 
subventral swellings. Amphidial apertures transverse-oval or slit-like, located two to three 
labial diam. from anterior end. Pharynx cylindrical, muscular. Cardia large, spheroid with 
pericardial cells. Organellum dorsale usually present with a large dorsal pore opening posterior 
to cardia. Female reproductive system amphidelphic or mono-prodelphic with or without a 
post-uterine sac. Ovary/ies reflexed with relatively few oocytes; only one intra-uterine egg 
observed at a time, about 2-5 corresponding body diam. long. Males diorchic, less abundant 
than females. Spicules simple ventrally curved; gubemaculum thin. Pre-cloacal median 
supplements eleven to forty six extending from cloacal to pharyngeal region. 
Type species: Prismatolaimus intermedins (Biitschli, 1873) de Man, 1880 
Other species 
P. afer Andrassy, 2003 
P. amphidialis Tahseen, Hussain & Khan, 2007 
P. andrassyanus Coomans & Mulk, 1980 
P. andrassyi Khera & Chatui-wedi, 1967 
P. brevicaudatus Wu & Hoeppli, 1929 
P. chilensis Coomans & Raski, 1988 
P. consimilis Siddiqi, 2006 
P. cryptorgans Siddiqi, 2006 
P. cylsaccus Siddiqi, 2006 
P. dolichurus de Man, 1880 
P. elongatus Siddiqi, 2006 
P. exilis Andrassy, 2003 
P. flagellatiis Andrassy, 2003 
P. hsiiei Wu & Hoeppli, 1929 
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p. iitcuiuhis Andrassy, 2003 
P. kenyensis Mulk & Coomans, 1979 
P. lacustris Taliseen, Hussain & Khan, 2007 
P. leptolaimus Andrassy, 1969 
P. macrostonnis Tahseen, Hussain & Khan, 2007 
P. matoni Mulk & Coomans, 1979 
P. megadonhis Siddiqi, 2006 
P. minor Siddiqi, 2006 
P. mulcoomiis Brzeski, 1997 
P. minisaccus Siddiqi, 2006 
P. novoponis Coomans & Raski, 1988 
P. opisthorgans Siddiqi, 2006 
P. paraprimithus Turpeenniemi, 1997 
P. parvus Milne, 1963 
P. primitivus Loof, 1971 
P. stenolaimoides Loof, 1971 
P. tareya Gagarin & Kuzmin, 1972 
P. tenuicaiidatus Schuurmans Stekhoven, 1951 
P. verrucosus Hirschmann, 1952 
P. villaensis Siddiqi, 2006 
P. waipukeus (Yeates, 1967) Andrassy, 1969 
P. yasminae Siddiqi, 2006 
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Prismatolaimus neolacustris sp. n. 
(Figs 35, 36) 
MEASUREMENTS 
See Table 18 
DESCRIPTION 
Female 
Body small-sized, slender, almost straight upon fixation, tapering gradually in posterior half 
to a long filiform tail. Cuticle annulated, annules 1 .^m wide at mid body region. Lateral fields 
indistinct. Crystalloids filling up pseudocelomic cavity. Somatic setae scattered, 2-3 i^m long 
with 5-6 cervical and 6 caudal setae. Lip region almost continuous with adjoining body, 
anteriorly flattened. Labial sensilla slightly raised. Six large, hom-like, articulated, 5-7 \xm. long 
outer labials and four slender, 3-5 ysn long cephalic sensilla in a single whorl. Amphids a 
transverse slit, 3-4 jim wide, located 2.4-2.6 times stoma lengths or 3.2-4.1 labial diam. from 
anterior end. Sclerotised buccal chamber thick-walled, 1.5-2 times as long as wide or 6-7 x 3-4 
|mi in dimension. Cheilostom inconspicuous, not cuticularised; gymnostom barrel-shaped, 
cuticularised; dorsal metastegostomal wall bearing a proniment tooth; subventral walls smooth 
without denticulate ridge. Pharynx cylindroid, gradually widening towards base. Nerve ring 
often indistinct blending with surrounding tissue, encircling pharynx at 40.2-44.2% from 
anterior end. Secretory-excretory pore obscure. Body at posterior end of pharynx 1.3-1.6 times 
labial diam. wide. Cardia pyriform, 9-11 ^m long; with rounded to ovoid pericardial cells 
associated it. Organellum dorsale absent. Rectum 0.8-1.0 times anal body diam. long. Anus a 
transverse slit. Female reproductive system monodelphic, prodelphic with a post-uterine sac. 
Ovary 47-94 i^m long, reflexed, flexure on right side of intestine, distal part of ovary extending 
upto vulva. Uterus usually without an egg; vagina 3-4 ^m long, at right angle to main body 
axis occupying one-third body diam. long. Vulval lips rounded, slightly elevated. Post-uterine 
sac 5-16 |am long. Distance between pharynx and vulva 156-177 ^m and that of vulva and anus 
83-92 |jjn or 50 % of tail length. Tail elongate-attenuated, tapering to a round tip bearing a 
dorsal mucro hooked towards ventral side; caudal setae six. Tail 1.5-1.8 times vulva-anus 




TYPE HABITAT AND LOCALITY 
Farmyard manure containing Prismatolaimiis neolaciistris sp. n. were collected from 
Ramgarh, Jaisalmer, Rajasthan, India. 
TYPE SPECIMENS 
Holotype female and seven paratype females mounted on Slide No. Prismatolaimiis 
neolacustris sp. n. 22J/1-3 deposited in Nematode Collection of National Zoological Survey of 
India, Desert Regional Centre, Jodhpur, India. 
DIAGNOSIS AND RELATIONSHIPS 
Prismatolaimiis neolaciistris sp. n. is characterised by small and slender body with 
crystalloids; distinct somatic setae with 5-6 cervical and 6 caudal setae; sclerotised stomal 
chamber, 1.5-2.0 times as long as diam. with a dorsal tooth and no subventral teeth or 
denticulate ridge; amphids located at 2.4-2.6 stomal length from anterior end; small post-
uterine sac and absence of male. 
Prismatolaimiis neolacustris sp. n. most closely resembles P. lacustris Tahseen, Hussain & 
Khan, 2007 but differs from it in having smaller body (0.52-0.57 mm vs 0.69-0.80 mm); lesser 
number of cervical setae (5-6 vs 8-12); subventral walls of metastegostom without {vs with) 
denticulate ridge; post-uterine sac reduced (5-16 |im vs 22-39 |im long); vagina at (right angle 
to main body axis vs anteriorly directed in P. lacustris Tahseen, Hussain & Khan, 2007). 
Prismatolaimus neolacustris sp. n. comes close to P. andrassyi Khera & Chaturvedi, 1977 
but differs in having greater 'a' (43.2-52.5 vs 28.7-41.2) value; wider stoma (1.5-2.0 vs 2.0-2.5 
times longer than wide); cervical setae scattered {vs confined to cauda region); subventral walls 
of metastegostom without {vs with) denticulate ridge; posteriorly located amphids (3.2-4.1 vs 
2-3 labial diam. from anterior end); smaller post-uterine sac (5-16 fxm vs 15-25 i^ m) and vagina 
without {vs with refractive pieces in P. andrassyi apud Tahseen et al., 2007). 
Prismatolaimus neolacustris sp. n. fiirther comes close to P. andrassyanus Coomans & 
Mulk, 1980 but differs in having relatively smaller body (0.52-0.57 mm vs 0.59-0.66 mm); 
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smaller 'c" (15.1-19.4 v^ 22-25) value; wider stoma (1.5-2.0 vs thrice as long as wide); longer 
outer labial setae (5-7 i^ m vs 3 |j.m) and a smaller tail (136-165 vs 229-235 in P. andrassyanus 
opHc/Andrassy, 2003). 
Prismatolaimus neolacustris sp. n. further resembles P. minisaccus Siddiqi, 2006 but 
differs in having greater 'a' (43.2-52.5 vs 33-43) value; more posteriorly situated vulva (54.8-
57.9 vs 50-54); narrower stoma (3-4 ^m v^ ' 4.0-5.5 \im); narrower body diam. (6-8 )jm vs 8-10 
^un) at level of cephalic setae; posteriorly placed amphids (located at 3.2-4.1 vs 2.7-3.2 labial 
diam. from anterior end) and vulval lips elevated {vs sunken in Prismatolaimus minisaccus 
apud Siddiqi, 2006). 
The new species differs from P. villaensis Siddiqi, 2006 in having smaller ' c ' (15.1-19.4 vs 
19-23) value; greater ' V (54.8-57.9 vs 49-52) value; absence {vs presence) of organellum 
dorsale; smaller post-uterine sac (=1 vs 1.5-2.0 vulval body diam. long); and elevated (v^ 
sunken vulval lips in Prismatolaimus villaensis apud Siddiqi, 2006). 
ETYMOLOGY 
The name of the species 'neolacustris' is based on its very close affinity with the species P. 
lacustris. 
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Table 18. Morphometries oiPrismatolaimus neolacustris sp. n. All measurements 
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Fig. 35. Prismatolaimus molacustris sp. n. Female A: Entire body; B: Anterior end; C: Pharyngeal 
region; D: Reproductive system; E: Posterior region. 
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Fig. 36. Prismatolaimus neolacustris sp. n. Female. A-D: Anterior end: E: Posterior pharyngeal region; F: 
Reproductive system; G: Posterior body region; H: Tail terminus (Scale bar= 10 jim). 
Suborder: Tripyliiia de Man, 1876 
Diagnosis: Triplonchida. Cuticle smooth or finely aiinulated. Six labial and four cephalic setae 
in one or two whorls. Stoma narrow or wide with one dorsal and two subventral teeth. Pharynx 
cylindrical, muscular. Female reproductive system amphidelphic or mono-prodelphic. Males 
with prominent spicules having protrusion capsules. 
Type and only superfamily: Tripyloidea de Man, 1876 
Superfamily: Tripyloidea de Man, 1876 
Diagnosis: Tripylina. Stoma naiTow with one or two chambers or barrel-shaped, encircled by 
pharyngeal muscles; cardia large, spheroid. Tail with or without caudal glands and spinneret. 
Type family: Tripylidae de Man, 1876 
Other family 
Onchulidae Andrassy, 1964 
Key to families of Tripyloidea de Man, 1876 
1. Stoma narrow encircled by pharyngeal tissue, with three teeth in one or two stomatal 
chambers; tail with three caudal glands and terminal spinneret Tripylidae 
- Stoma barrel-shaped, with a large dorsal tooth and two subventral swelling; tail tip without 
spinneret Onchulidae 
Family: Tripylidae de Man, 1876 
Diagnosis. Tripyloidea. Lips three, usually with two papillae each. Setose sensilla 6+4 forming 
one or two whorls. Amphids stirrup-shaped or calyciform with a slit-like aperture. Stoma 
narrow encircled by pharyngeal tissue, with three teeth in one or two stomatal chambers. 
Pharynx a muscular tube. Cardia large. Gonad mono-prodelphic or didelphic, amphidelphic. 
Spicules enclosed in a muscular pouch. Tail with three glands and terminal spinneret. 
Type subfamily: Tripylinae de Man, 1876 
Otiier subfamily 
Trischistomatinae Andrassy, 2007 
Tobriliinae Andrassy, 1976 
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Key to subfamilies of Tripylidae de Man, 1876 
1. Cephalic setae present; stoma nanow, teeth at its base; spicules surrounded by muscular 
pouch; supplements generally extending to pharyngeal region Tripylinae 
2. Cephalic and cervical setae present; stoma nan-ow, teeth at its base; spicules not 
surrounded by muscular pouch; pre-cloacal supplements not extending to anterior half of 
body Trischistomatinae 
3. Cephalic setae absent; stoma spacious, teeth in middle of stoma; spicules in muscular 
pouch; supplements extending to pharyngeal region Tobriliinae 
Subfamily: Tripylinae de Man, 1876 
Diagnosis. Tripylinae. Body ventrally arcuate upon fixation. Cephalic setae in one or two 
whorls. Stoma quite naroow, teeth in stomal pocket. Pharynx cylindroid. Female reproductive 
system didelphic, amphidelphic or mono-prodelphic. Spicules suiTounded by muscular pouch; 
supplements small, papilliform, generally extending to pharyngeal region. 
Type genus: Tripyla Bastian, 1865 
Other genera 
Tripylella Brzeski & Winiszewska-Slipinska 1993 
rn/7y//na Brzeski, 1963 
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Genus: Tripylina Brzeski, 1963 
Diagnosis: Tripylinae. Cuticle thin, smooth under LM. Body 0.8-1.8 mm long, usually with 
numerous pores. Six longer labial and four shorter cephalic setae in a single whorl. Stoma 
narrow, slightly cuticularised, armed with a dorsal tooth and two sub ventral teeth in a stomatal 
chamber. Pharynx a muscular tube. Cardiac glands large. Female reproductive system mono-
prodelphic, ovary reflexed; post-uterine sac usually lacking. Vagina mostly with internal 
sclerotised pieces. Vulva post-equatorial. Males very rare; spicules narrow, sickle-shaped; 
supplements confined to pre-cloacal region. Tail of both sexes cylindrical-conical and strongly 
bent. 
Type species: Tripylina arenicola (de Man, 1880) Brzeski, 1963 
Other species 
T. kaikoiira Zhao, 2009 
T. longa Brzeski & Winiszewska-Slipinska, 1993 
T. macroseta (Vinciguerra & La fauci, 1978) Tsalolikhin, 1983 
T. mamirewa Zhao, 2009 
7! sheri Brzeski, 1963 
T. stramenti (Yeates, 1972) Tsalolikhin, 1983 
T. tamaki Zhao, 2009 
T. tearoha Zhao, 2009 
T. ursulae (Argo & Heyns, 1973) Tsalolikhin, 198 
T. yeatesi Zhao, 2009 
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Tripylina librodonta sp. n. 
(Figs 37, 38) 
MEASUREMENTS 
See Table 19 
DESCRIPTION 
Female 
Body robust, medium-sized, C-shaped upon fixation, tapering towards both extremities, 
more towards posterior end. Body with scattered setae and pores. Crystalloids sparse. Single 
ventro-median seta distinct in pharyngeal region, 64-124 fim from anterior end. Cuticle 
smooth, 2-3 (xm thick at labial region, 2 ^m thick at mid body and tail region. Lip region 
anteriorly flattened, continuous with adjoining body. Three lips surrounding triangular oral 
aperture. Inner labial sensilla slightly raised; outer labials 11-15 \im long or about 55-70 % of 
labial diam.; four shorter cephalic setae, 5-7 |j.m long or 20-35% labial diam. Both outer labials 
and cephalic setae placed in a single whorl at 6-7 |im from anterior end. Stoma with an anterior 
flmnel-shaped part with collapsed lumen leading to two pockets. Anterior pocket larger with 
thickened walls bearing an anteriorly directed relatively robust dorsal tooth, at about 12-13 \im 
from anterior end and two smaller subventral teeth: at about same level. Each Amphid with 
transverse slit-like fovea leading to a fuimel-shaped fusus, a narrow amphidial canal and 
sensillar pouch. Pharynx a cylindrical muscular tube with slightly widened base. Nerve ring 
located at 43.5-46.4% of pharyngeal length from anterior end. Secretory-excretory pore 
obscure. Cardiac glands large, 14-17 \i.m long, directed posteriorly, without associated 
pseudocoelomocytes. 4-5 pseudocoelomocytes of 10-45 |im length arranged on ventral side, 
about 10-12 jim posterior to cardia up to anal region. Intestine thin-walled and wide-lumened 
occasionally containing remains of prey. Rectum 0.6-0.7 times anal body diam. long. Female 
reproductive system mono-prodelphic. Ovary reflexed, 70.8-85.6% of gonad length, oocytes 
arranged in double rows distally, followed by those arranged in single tier. Distal part of ovary 
never reaches up to vulva. Vagina 7-10 }im long, anteriorly directed, occupying 1/3"* - 1/4* 
corresponding body diam.; without any associated cuticularised pieces. Vulva post-equatorial, 
located at 726-779 ^m from anterior end. Post-uterine sac absent. Distance between vulva to 
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anus 5.5-7.2 times tail lengtii. Tail elongate, tapering gradually, strongly curved ventrally and 
then dorsally. Three caudal glands arranged linearly, opening through a terminal spinneret. 
Male 
Not found. 
TYPE HABITAT AND LOCALITY 
Leaf manure samples containing Tripylina librodonta sp. n. were collected from Fatehgarh, 
Hanumangarh, Rajasthan, India. 
TYPE SPECIMENS 
Holotype female and four paratype females mounted on Slide No. Tripylina librodonta sp. 
n. llKWLS/1-3 deposited in Nematode Collection of National Zoological Survey of India, 
Desert Regional Centre, Jodhpur, India. 
DIAGNOSIS AND RELATIONSHIPS 
Tripylina librodonta sp. n. is characterised by medium-sized robust body; smooth cuticle; 
continuous lip region; six longer labial and four shorter cephalic setae in a single whorl at 6-7 
|im from anterior end; stoma with a larger armed and a smaller unarmed pocket; dorsal tooth 
relatively robust than subventrals, at about same level; secretory-excretory pore obscure; 
pseudocoelomocytes fusiform; simple noncuticularised vagina and absence of males. 
Tripylina librodonta sp. n. most closely resembles T. macroseta (Vinciguerra & La Fauci, 
1978) Tsalolikhin, 1983 but differs in having longer body (1.0 mm vs 0.8 mm); greater 'a' 
(30.4-33.2 vs 19), 'b' (5.3-5.8 vs 5.3), 'c' (19.7-24.6 vs 10.9) and 'c' (2.1-2.8 vs 3.2) values; 
subventral teeth located at same level {vs anterior) to dorsal tooth; and vagina without {vs with 
cuticularised pieces in T. macroseta api/JBrzeski & Winiszewska-Slipinska, 1993). 
Tripylina librodonta sp. n. differs from T. stramenti Yeates, 1972 in having smaller body 
(1.0 mm vs 1.4-1.6 mm); relatively smaller 'b ' (5.3-5.8 vs 5.7-6.4) value; stoma with two 
distinct pockets {vs single pocket); subvetral denticles at level of {vs anterior to) dorsal tooth; 
secretory-excretory pore obscure {vs 96-118 jxm from anterior end) and vagina without {vs with 
cuticularised pieces in T. stramenti apiid Brzeski & Winiszewska-Slipinska, 1993). 
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Tripylina librodonta sp. n. also differs from T. tearoha Zhao, 2009 in having greater 'a' 
(30.4-33.2 vs 25.1-30.0) and 'c' (19.7-24.6 vs 13.6-17.7) values and smaller 'c' (2.1-2.8 vs 2.9-
3.3) values; divergent (ys curved and arcuate) outer labial sensilla; presence of one cervical seta 
(ys two pairs of cervical setae) in pharyngeal region; stoma with dorsal wall normal {ys 
thickened), having two distinct pockets (ys single pocket); subvetral denticles at level of {ys 
anterior to) dorsal tooth; secretory-excretory pore obscure {ys distinct in T. tearoha apud Zhao, 
2009). 
ETYMOLOGY 
The spQciss name 'librodonta' is based on latin words 'libro'= at level and 'dont'=tooth, 
denoting the position of stomatal teeth that are at one level. 
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Table 19, Morphometries of Tripylina librodonta sp. n. All measurements 
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Fig. 37. Tripylina librodonta sp. ii. Female A: Entire body; B: Anterior end; C: Pharyngeal region; D: 
Reproductive system; E: posterior region. 
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Fig. 38. Tripylina librodonta sp. n. 1 cniale. A-C: Anterior end; D: Posterior pharyngeal 
region; E, I: Remains of prey nematode; F: Body region showing pseudocoelomocyte; G, H 
Reproductive system; J, K: Rectal region (Scale bai= 10 i^m). 
Tripylina cellinopia sp. n. 
(Figs 39, 40) 
MEASUREMENTS 
See Table 20 
DESCRIPTION 
Female 
Body medium to large-sized, robust, ventrally curved on fixation, tapering towards both 
extremities, more tapering towards posterior side. Cuticle maximally 2 fim thick at labial 
region; hypodermis glandular. Two ventro-median setae distinct in pharyngeal region: at 69-90 
(im and 94-107 \im from anterior end. Lip region conical, anteriorly elevated, continuous with 
adjoining body contour. Lips thi-ee, with oral aperture slightly asyinmetrically placed. Outer 
labials 15-16 |im long or 90-95% labial diam.; cephalic setae 5-6 ^m long or 33.3-35.6% of 
labial diam. placed in a single whorl at 6-7 |im from anterior end. Stoma with an anterior 
fuimel-shaped part continuing into a posteriorly collapsed part followed by an elongated 
pocket. Dorsal wall of stoma thickened with a robust dorsal tooth placed 11-12 fim from 
anterior end; two posteriorly located slightly smaller teeth bom on subventral walls. Amphids 
calyciform, 2-3 jim wide, located at 16-19 fim from anterior end. Pharynx a cylindrical, 
muscular tube with widened base. Nerve ring encircling pharynx at 45.5-53.3% from anterior 
end. Secretory-excretory pore obscure. Cardiac glands large, 12-14 \ixn long. 
Pseudocoelomocytes absent. Intestine with thin walls and wide lumen accommodating 
sclerotised remains of other prey nematodes. Rectum 0.6-0.7 times anal body diam. long. 
Female reproductive system mono-prodelphic. Ovary reflexed, oocytes arranged in single row 
except at distal end. Vagina 6-7 ^m long, occupying 1/4* -1/5* of corresponding body diam., 
without any associated cuticularisation. Vulva flushing at body surface. Post-uterine sac 
usually absent, occasionally observed in few specimens of 10-11 \im length. Distance between 
vulva to anus 4.1-5.8 times tail length. Tail elongate, strongly curved ventrally, tapering 




TYPE HABITAT AND LOCALITY 
Soil samples containing Tripylina cellinopia sp. n. were collected from around the roots of 
Banana {Miisa pamdisica) from Jasana, Hanumangarh, Rajasthan, India. 
TYPE SPECIMENS 
Holotype female and five paratype females mounted on Slide No. Tripylina cellinopia sp. 
n. 4KWLS/1-4 deposited in Nematode Collection of National Zoological Survey of India, 
Desert Regional Centre, Jodhpur, India. 
DIAGNOSIS AND RELATIONSHIPS 
Tripylina cellinopia sp, n, is characterised by glandular hypodermis; conical, elevated lip 
region with asymmetrical oral aperture; outer labial setae about one labial diam. long; stoma 
with elongate pocket having thickened dorsal wall; dorsal tooth robust anterior to two slightly 
smaller subventral teeth; absence of pseudococlomocytes; presence of a rudimentary post-
uterine sac occasionally and absence of male. 
Tripylina cellinopia sp. n. most resembles 2\ ursulae (Argo & Heyns, 1973) Tsalolikhin, 
1983 in morphological and morphometric characteristics but differs in having longer outer 
labial setae with respect to labial diam. (90-95% vs 65-70%); asymmetrical, adaxial {vs 
terminal) oral aperture; dorsal tooth larger {vs of equal size) to subventrals and posterior two 
subventral iys single subdorsal) cervical seate at 69-90 )im and 94-107 j^m {vs at 22-28 ftm of 
pharynx length from anterior end in T. ursulae apud Zhao, 2009). 
Tripylina cellinopia sp. n. also resembles T. arenicola (de Man, 1880) Brzeski, 1963 in all 
morphometric values but differs in having asymmetrical, adaxial {vs terminal) oral aperture; 
longer outer labial setae (90-95% vs 52-74%) labial diam.; thickened {vs normal) dorsal wall of 
stoma; two {vs single) posteriorly located subventral cervical seate (at 69-90 |im and 94-107 
|xm vs 60-78 ^m of pharynx length from anterior end); absence {vs presence) of 
pseudocoelomocytes at cardiac gland level; absence {vs presence of comma-shaped 
cuticularised pieces associated with vagina and absence {vs presence of male in T. arenicola 
opurf Brzeski & Winiszewska-Slipinska, 1993). 
The new species differs from T. librodonta in having relatively smaller body (0.8-1.0 mm 
vs \.\ mm; conical, elevated {vs anteriorly flattened) labial region; adaxial and asymmetrical 
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(v5 terminal and symmetrical) oral aperture; longer outer labial setae with respect to labial 
diam. (90-95% vs 55-70%) long; lesser number of ventro-median cervical setae (2 vs 1); stoma 
with single, elongated {vs two shorter) pockets; dorsal stomal wall thickened {vs normal) with 
dorsal tooth anterior (v^ at same level) to subventral teeth; absence (v^ presence) of 
pseudocoelomocytes at cardiac gland level and relatively smaller vulva-anus distance in terms 
of tail length (4.1-5.8 vs 5.5-7.2 in Tripylina librodonta sp. n.). 
ETYMOLOGY 
The name of species 'cellinopia' is based on latin words 'cell+ inopia' = absence of cells, 
due to the absence of pseudocoelomocytes a usual feature among most Tripylina spp. 
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Table 20. Morphometries of Tripylina cellinopia sp. n. All measurements 
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Fig. 39. Tripylina cellinopia sp. n. Female A: Entire body; B, C: Anterior end; D: Pharyngeal region; E: 
Reproductive system; F: posterior region. 
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Fig. 40. Tripylina cellinopia sp. n. Female. A-C: Anterior end; D: Posterior pharyngeal region; E,F: 
Reproductive system; G: Rectal region (Scale bar= 10 \im). 
Tripylina latihystera sp. n. 
(Figs 41, 42) 
MEASUREMENTS 
See Table 21 
DESCRIPTION 
Female 
Body medium-sized, robust, open C-shaped after fixation, tapering gradually towards both 
extremities. Hypodermis glandular; crystalloids and body pores observed. Ventro-median or 
lateral cervical setae not seen. Cuticle smooth 1-2 |im. Lip region anteriorly elevated, 
continuous with adjoining body. Three lips surrounding triangular oral aperture. Six 10-11 i^m 
long labial sensilla of half labial diam.; four 5-6 (im long cephalic sensilla measuring 25.2-
30.1% of labial diam., present in a single whorl. Stoma fiannel-shaped with posteriorly 
collapsed lumen leading to a single pocket. Dorsal wall slightly thickened bearing a robust 
tooth located 12-14 fim from anterior end, each subventral wall with a minute subventral 
denticle at anterior level of dorsal tooth. Amphids calyciform with small slit-like opening. 
Pharynx a cylindrical muscular tube with expanded base. Nerve ring located at 44.7-47.6% of 
pharyngeal length from anterior end. Secretory-excretory pore obscure. Cardiac glands ovoid, 
14-15 |im long. Pseudocoelomocytes inconspicuous. Intestine with walls of irregular thickness, 
wide-limiened, extremely compressed dorsally in region of gonad. Rectum one anal body diam. 
long. Female reproductive system mono-prodelphic; extensively developed, as wide as 
corresponding body diam. Ovary 116-215 ^m long, reflexed; oocytes arranged in single row 
except at distal end. Vagina 5 \im long or 1/7"'-1/8"^  of corresponding body diam., with small 
refractive pieces. Vulva flushing of with body surface. Post-uterine sac absent. Distance 
between vulva to anus 5.4-6.7 times tail length. Tail elongate, strongly curved ventrally, 
tapering gradually to a rotonded terminus with distinct spinneret. 
Male 
Not found. 
TYPE HABITAT AND LOCALITY 
Samples containing Tripylina latihystera sp. n. were collected from a small pond of 
Devasar, Bikaner, Rajasthan, India. 
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TYPE SPECIMENS 
Holotype female and four paratype females mounted on Slide No. Tripylina latihystera sp. 
n. SMWL/1-3 deposited in Nematode Collection of National Zoological Survey of India, 
Desert Regional Centre, Jodhpur, India. 
DIAGNOSIS AND RELATIONSHIPS 
Tripylina latihystera sp. n. is characterised by a medium-sized body with thin smooth, 
cuticle; glandular hypodermis; presence of crystalloids; outer labial sensilla half of labial diam. 
long; dorsal wall of stoma slightly thickened; subventral denticles minute, anterior to dorsal 
tooth; inconspicuous pseudocoelomocytes; presence of a conspicuously wide reproductive tract 
compressing intestine; refractive pieces associated with vagina and absence of male. 
Tripylina latihystera sp. n. resembles T. macroseta (Vinciguerra & La Fauci, 1978) 
Tsalolikhin, 1983 but differs in having larger body (1.0-1.1 mm vs 0.8 mm); larger 'b ' (5.5-5.7 
vs 5.3) and 'c ' (18.5-23.4 vs 10.9) values; smaller 'c ' (2.4-2.9 vs 3.2) value and smaller labial 
setae (10-11 ^m vs 13 [im); dorsal and subventral teeth prominent and discernible {vs dorsal 
tooth smaller, subventrals much smaller); secretory-excretory pore obscure {vs distinct in T. 
macroseta apud Brzeski & Winiszewska-Slipinska, 1993). 
Tripylina latihystera sp. n. further differs from T. tearoha Zhao, 2009 in having relatively 
larger 'c ' (18.5-23.4 vs 13.6-17.7) value; smaller 'c ' (2.4-2.9 vs 2.9-3.3) value; presence {vs 
absence) of glandular bodies in hypodennis; divergent {vs curved and arcuate) outer labial 
setae; absence {vs presence of a single ventromedian and two pairs of lateral cervical setae) in 
pharyngeal region; relatively anterior dorsal tooth (12-14 ^m vs 14-16 urn); secretory-
excretory pore obscure {vs distinct) and presence {vs absence of refractive pieces in vagina in 
T. tearoha apud Zhao, 2009). 
Tripylina latihystera sp. n. differs from T. mamirewa Zhao, 2009 in having greater ' c ' 
(18.5-23.4 vs 10.7-17.8) value; presence {vs absence) of glanudar bodies; smaller labial setae 
(lO-11 nm V5 11-14 ^im); smaller cephalic setae (5-6 |im vs 6-8 i^m); absence {vs presence of a 
single ventromedian and two pairs of lateral cervical setae) in pharyngeal region and anteriorly 
located dorsal tooth {\2-\A \imvs 17-19 pm from anterior end); subventral teeth distict {vs 
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difficult to observe); secretory-excretory pore obscure (vs distinct); pseudocoelomocytes 
inconspicuous (v^ prominent in T. manurewa apud Zhao, 2009). 
The new species differs from T. tamaki Zhao, 2009 in having relatively greater 'a' (23.2-27.9 
vs 19.9-22.7) value; relatively smaller 'b ' (5.5-5.7 vs 5.8-6.8) value; larger 'c ' (18.5-23.4 vs 14.5-
15.6) value; narrower labial diam. (20-21 ^m vs 22-25 ^m); smaller labial setae (10-11 [im vs 
12-13 Jim); absence {vs presence) of a single ventromedian and two pairs of lateral cervical 
setae; relatively anterior dorsal tooth (12-14 |im vs 15-18 |am from anterior end); secretory-
excretory pore obscure {ys distinct); pseudocoelomocytes inconspicuous {vs prominent) and 
absence {vs presence of intra-uterine eggs in T. tamaki Zhao, 2009). 
Tripylina latihystera sp. n. differs from T. librodonta in having smaller 'a ' (23.2-27.9 vs 
30.4-33.2) value; smaller outer labial setae (10-11 \im vs 11-15 fira); relatively smaller stoma 
(18-20 Jim vs 20-22 ^m) with single {vs two) pockets; dorsal stomal wall slightly thickened {vs 
normal); dorsal tooth posterior {vs at same level) to subventral teeth; absence {vs presence) of 
pseudocoelomocytes; absence {vs presence of ventromedian cervical seta) and vagina with {vs 
without refractive pieces in T. librodonta sp. n.). 
Tripylina latihystera sp. n. differs from T. cellinopia in having larger body (1.0-1.1 mm vs 
0.8-1.0 mm); larger 'b ' (5.5-5.7 vs 4.8-5.1), 'c ' (18.5-23.4 vs 13.7-14.7) values; smaller six outer 
labial setae (10-11 \im vs 15-16 jxm); stoma wall slightly {vs strongly) thickened; dorsal tooth 
posterior {vs anterior) to subventral teeth; absence {vs presence of ventromedian cervical seta) 
and vagina with {vs without refractive pieces in T. cellinopia sp. n.). 
ETYMOLOGY 
The name of the species 'latihystera' is derived from latin words iatus'= broad and 
'hystera'= gonad reflecting its well developed and broad reproductive system occupying almost 
the entire body width. 
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Table 21. Morphometries of Tripylina latihystera sp. n. All measurements in |im 
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Nerve ring - ant. end 
Vulva-anus distance 
Vulval body diam. 
Rectum length 































































Fig. 41. Tripylina latihystera sp. n. Female A: Entire body; B: Anterior end; C: Pharyngeal 




Fig. 42. Tripylina latihystera sp. n. Female. A, B: Anterior end; C: Posterior pharyngeal region; D: 
Hypodermis in surfacial view; E: Cuticular remains in intestinal lumen; F: Intestinal wall with irregular 
thickness; G, H: Reproductive system; 1: Rectal region; J; Tail terminus (Scale bar= 10 |im). 
Subfamily: Trischistomatinae Andrassy, 2006 
Diagnosis. Tripylidae. Body dorsally curved on fixation. Six outer labial and four sub cephalic 
setae well separated from each other; cervical setae present. Stoma narrow with minute teeth. 
Pharynx cylindroid with slightly expanded base. Female reproductive system mono-prodelphic. 
Males with spicules not surrounded by muscular pouch; pre-cloacal supplements papilliform, not 
extending beyond posterior half of body. 
Type and only genus: Trischistoma Cobh, 1913 
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Genus: Trischistoma Cobb, 1913 
Diagnosis. Trischistomatinae. Body small, very slender, dorsally curved upon fixation. Cuticle 
thin, smooth. Lip region continuous with adjoining body. Inner labial sensilla small. Outer labial 
and sub cephalic sensilla in two whorls: Outer labials six, about half of labial diam., sub cephalic 
sensilla thin, smaller. Amphids small, calyciform, post-labial. Stoma narrow, with minute usually 
indiscernible tooth. Pharynx a muscular tube. Female reproductive system mono-prodelphic, 
with or without post-uterine sac. Tail more or less S-shaped. Male rare, spermatozoa large. 
Supplements either none or few, restricted to pre-cloacal region. Caudal glands and spinneret 
present. 
Type species: Trischistomapelhicidum Cohh, 1913 
Other species 
T. equatoriale Andrassy, 2006 
T. gracile Andrassy, 1985 
T. monohystera (de Man, 1880) Schuumians Stekhoven, 1951 
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Trischistoma longevulva sp. n. 
(Figs 43, 44) 
MEASUREMENTS 
See Table 22 
DESCRIPTION 
Female 
Body small-sized, slender, strongly curved dorsally upon fixation, tapering towards both 
extremities. Cuticle smooth, 1-2 \xm thick at labial region. Lip region anteriorly flattened, 
continuous with adjoining body. Oral aperture terminal occasionally adaxial. Inner labial sensilla 
small papilliform; outer labials thick, 4-5 ^m long. Sub cephalic sensilla thinner, 3-4 ^m long 
forming a separate whorl 4-5 U^TI apart from that of outer labials. Amphids very small, almost 
indistinct. Stoma anteriorly fuimel-shaped, usually narrow with collapsed lumen. Dorsal stomal 
tooth very minute, located 9-12 |am from anterior end. Pharynx cylindrical, muscular with 
widened base. Body at posterior end of pharynx 1.4-1.6 times labial diam. wide. Nerve ring 
encircling pharynx at 44.2-51.3% of its length from anterior end. Secretory-excretory pore 
obscure. Distance between posterior end of pharynx and vulva 2.4-2.9 times pharynx length. 
Cardia small, compressed. Intestine thin-walled with wide lumen. Pseudocoelomocytes not 
observed. Rectum 0.9-1.1 times anal body diam. long. Female reproductive system mono-
prodelphic. Ovary reflexed, on right side of intestine, 71-93 \im long, reflexed part never 
reaching vulva. Vagina 4-5 fim long, not cuticularised, anteriorly directed, about 1/3"* of 
corresponding body diam. Vulva flushing at body, vulval lips not raised. Vulva-anus distance 
1.6-2.2 times tail length. Tail 5.1-6.5% of entire body length, conical, gradually narrowing, 




TYPE LOCALITY AND HABITAT 
Soil samples containing Trischistoma longevulva sp. n. were collected from around the roots 
of rose (Hibiscus rosa-sinensis) from Raner, Bikaner, Rajasthan, India. 
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TYPE SPECIMENS 
Holotype female and seven paratype females mounted on Slide No. Trischistoma longevulva 
sp. n. 143D/1-3 deposited in the National Zoological Survey of India, Desert Regional Centre, 
Jodhpur, India. 
DIAGNOSIS AND RELATIONSHIPS 
Trischistoma longevulva sp. n. is characterised by females having smaller and dorsally 
curved body; smooth, thin cuticle; continuous lip region; small outer labial and sub cephalic 
sensilla; relatively anteriorly placed dorsal tooth; indistinct amphids; mono-prodelphic gonad 
without post-uterine sac; a far posterior vulva and a small tail. 
Trischistoma longevulva sp. n. resembles most T. pellucidum Cobb, 1913 but differs in 
having smaller body (0.5 mm vs 0.6-0.8 mm); greater 'c' (15.3-19.4 vs 12-14) and ' V (82.1-84.0 
vs 73-74) values; smaller labial setae (4-5 |j.m vs 6-7 ^m long); shorter distance between labial 
and sub cephalic setae (4-5 |.im vs 6-7 |j,m) and anteriorly placed dorsal tooth (9-10 |j,m vs 14-15 
|im from anterior end in T. pellucidum apud Andrassy, 1985). 
Trischistoma longevulva sp. n. further comes close to T gracile Andrassy, 1985 but differs in 
having smaller body (0.5 mm v^  1.0-1.1 mm); smaller 'a' (40.2-42.5 vs 49-53), 'b' (4.0-4.7 vs 
4.9-5.3 ) and 'c' (3.1-4.1 vs 5.0-5.5) values; greater 'c' (15.3-19.4 vs 12-13) and ' V (82.1-84.0 
vs 76-78) values; smaller outer labial setae (4-5 \im. vs 6-6.5 ^m) and shorter distance between 
outer labials and sub cephalic setae (4-5 fj.m vs 6.5-7 \im in T. gracile apud Andrassy, 1985). 
Trischistoma longevulva sp. n. further differs from T. monohystera (de Man, 1880) 
Schuurmans Stekhoven, 1951 in having smaller body (0.5 mm v^  1.4-1.8 mm); smaller 'a' (40.2-
42.5 vs 45-70), 'b' (4.0-4.7 vs 5.0-5.6 ) and 'c' (3.1-4.1 vs 5-7) values; relatively greater 'c' 
(15.3-19.4 vs 12-15) and ' V (82.1-84.0 vs 76-80) values; absence (vs presence of post-uterine 
sac in T. monohystera apud Andrassy, 1985). 
Trischistoma longevulva sp. n. also differs from T. equatoriale Andrassy, 2006 in smaller 
body size (0.5 mm vs 1.3-1.6 mm); smaller 'b' (4.0-4.7 vs 4.9-5.8); absence {ys presence of post-
uterine sac and in absence {vs presence of males in T. equatoriale apud Andrassy, 2006). 
ETYMOLOGY 
Tha species name 'longevulva' indicates its much posteriorly located vulva among the 
congeners. 
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Table 22. Morphometries of Trischistoma longevulva sp. n. All measurements in 
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Lip region diam. 
Stoma length 
Pharynx length 
Nerve ring - ant. end 
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Rectum length 

























































Fig. 43. Trischistoma longevulva sp. n. Female A: Entire body; B: Anterior end; C: Pharyngeal region; D: 
Reproductive system; E: Posterior region. 
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Fig. 44. TrLschistoma longevulva sp. n. Female. A-C: Anterior end; D, E: Posterior pharyngeal region; F, 
G: Reproductive system; H: Intestinal region; I: Rectal region (Scale bar= 10 nm). 
Subfamily: Tobriliinae Andrassy, 1967 
Diagnosis. Tripylidae. Body ventrally curved upon fixation. Lip sensilla papilliform usually 
obscure. Stoma spacious, single chambered, teeth in middle of stoma. Pharynx cylindroid with 
slightly expanded base. Female reproductive system didelphic, amphidelphic. Males rare. If 
present having spicules enclosed in muscular pouch; supplements extending to pharyngeal 
region. 
Type and only genus: Tobrilia: Tobrilia Andrassy, 1976 
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Genus: Tobrilia Andrassy, 1967 
Diagnosis. Tobriliinae. Body length less than 1 mm. Cuticle smooth or finely annulated. Lip 
region roxmd or low, continuous with adjoining body. Lip sensilla papilliform. Stoma narrow 
funnel-shaped, with posterior tapering part; provided with a prominent dorsal tooth and two 
posteriorly-placed sub-ventral teeth. Amphidial fovea oval-shaped. Pharynx cylindrical usually 
with a widened base. Cardia glandular. Female reproductive system amphidelphic, ovaries 
reflexed. Tail elongate conoid with a reduced terminal spinneret. Males rare; if present, having 
simple, straight spicules and preanal supplements. 
Type species: Tobrilia imberbis (Andrassy, 1953) Andrassy, 1967 
Other species 
T. longicaudata Andrassy, 1968 
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Tcbrilia paridentata sp. n. 
(Figs 45, 46) 
MEASUREMENTS 
See Table 23 
DESCRIPTION 
Female 
Medium-sized species body J-shaped upon fixation, tapering at both extremities more 
towards posterior end. Cuticle smooth, about 1 ^m thick. Lip region, rounded, low with a 
central depression, slightly naiTower but continuous with adjoining body. Lips six 
amalgamated with papilliform sensilla. Amphidial aperture 1.0-1.5 ^m wide, oval in shape, 
located at base of stoma or about 11-15 i^ m from anterior end. Stoma narrow, funnel-shaped, 
more than one labial diam. long. Cheilostom small converging, non cuticularised, gymnostom 
small, cuticularised. Dorsal wall of metastegostom bearing a prominent, sharply pointed tooth; 
subventral metastegostomal walls bearing two posteriorly located subventral teeth of almost 
equal size to dorsal tooth. Pharynx cylindrical, muscular with widened base. Nerve ring located 
at 41.1-48.5% of pharyngeal length from anterior end. Secretory-excretory pore distinct, not 
cuticularised, posterior to nerve ring at 49.1-55.4% of pharyngeal length from anterior end. 
Body at pharyngeal end 1.9-2.3 times labial diam. wide. Cardia lobe-like, glandular, 9-17 x 7-
10 i^ m in dimension. Intestine thick-walled with narrow lumen. Rectum distinct, 0.6-1.0 times 
anal body diam. long. Female reproductive system didelphic, amphidelphic. Ovaries reflexed: 
anterior 17-41 ^m, posterior 20-60 ^m long on right side of intestine respectively. Intra-uterine 
eggs not observed. Vagina 6-8 \xm long, simple, non cuticulai-ised, anteriorly directed, less than 
half of corresponding body diam. long. Vulva equatorial with moderately developed vulval 
lips. Vulva to anus distance 1.6-2.3 times tail length. Tail cylindrical, ventrally curved, 
gradually tapering to a rounded terminus with a reduced spinneret. 
Male 
Not found. 
TYPE HABITAT AND LOCALITY 
Samples containing Tobrilia paridentata sp. n. were collected from a drain Ramgarh, 
Jaisalmer, Rajasthan, India. 
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TYPE SPECIMENS 
Holotype female and twelve paratype females mounted on Slide No. Tobrilia paridentata 
sp. n. 40J/1-6 deposited in Nematode Collection of National Zoological Survey of India, Desert 
Regional Centre, Jodhpur, India. 
DIAGNOSIS AND RELATIONSHIPS 
Tobrilia paridentata sp. n. is characterised by a medium-sized body; smooth cuticle; 
continuous lip region; six amalgamated lips with papilliform sensilla; oval-shaped amphids at a 
level posterior to base of stoma; stoma with a prominent dorsal tooth and equal-sized 
subventral teeth; pharynx a muscular tube; secretory-excretory pore distinct, female 
reproductive system amphidelphic without intra-uterine eggs and absence of male. 
Tobrilia paridentata sp. n. most closely resembles T. imberbis (Andrassy, 1953) Andrassy, 
1967 but differs from it in having longer body (0.7-0.8 mm vs 0.5-0.6 mm); greater 'a' (32.8-
39.9 vs 24-27) and ' V (47.4-52.5 vs 44-47) values; stomal teeth equal-sized {vs dorsal tooth 
larger than subventrals) and absence {vs presence of eggs in uterus of 55-82 x 12-14 |j,m 
dimension in T. imberbis (Andrassy, 1953) Andrassy, 1967). 
Tobrilia paridentata sp. n differs from T. longicaudata Andrassy, 1968 in having greater 
'c' (5.5-6.4 vs 3.8-4.0) and 'V (47.4-52.5 vs 40-42) values; smaller 'c' (7.0-8.8 vs 15) value; 
smooth {vs annulated) cuticle; amphids anteriorly placed (at base of stoma vs about a stoma 
length posterior to base of stoma); longer (10-12 ^m vs 8-9 |am) stoma; stomal teeth equal-
sized {vs dorsal tooth larger than subventrals); greater (1.6-2.3 v^ ' 1.2-1.3) vulva to anus 
distance in relation to tail length and shorter rectum (0.6-1.0 vs more than anal body diam. in 
Tobrilia longicaudata Andrassy, 1968). 
ETYMOLOGY 
The species name 'paridentata' reflects the equal-sized stomal teeth, a unique feature of 
the species. 
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Table 23. Morphometries of Tobriliaparidentata sp. n. All measurements in ^m 
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Fig, 45. Tobrilia paridentata sp. n. Female A: Entire body; B: Anterior end; C: Pharyngeal region; D: 
Reproductive system; E: Posterior region. 
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Fig. 46. Tohrilia paridentata sp. n. Female. A-C: Anterior end; D, E: Posterior pharyngeal region; F-H: 
Part of reproductive system; I: Hypodermis in surfacial view; J: Posterior region; K: Tail terminus (Scale 
bar= 10 nm). 
SUtAhAAky 
Despite their rich biodiversity, many freshwater ecosystems of the country are least 
surveyed. Therefore, in view of the looming threat due to habitat destruction and pollution, 
there is an urgent need of taxonomic surveys to facilitate species inventory of largely 
unexplored Indian habitats. The present taxonomic work has been, therefore, plarmed in view 
of the meager information available on the Indian aquatic nematodes in general and of Indira 
Gandhi Canal Command Area, Rajasthan in particular. For the study, soil/water samples were 
collected and processed using Cobb's sieving and decantation and modified Baerman's fiirmel 
techniques. The extracted nematodes were later fixed, dehydrated and mounted in anhydrous 
glycerol on glass slides using wax method. Measurements were made with the ocular 
micrometer while the drawings were made and photographs taken using a drawing tube and a 
digital Camera Olympus C-3030, respectively, both mounted on Olympus DIC microscope 
BX-51. 
During the tenure of work, few species procured from aquatic samples of other states, have 
also been published (reprints attached); while one genus, seventeen species found new to 
science along with six species reported for the first time from India, have been described 
and illustrated in the present thesis. These nematode species belong to seven families viz., 
Cephalobidae, Rhabditidae, Cylindrolaimidae, Rhabdolaimidae, Cyatholaimidae, 
Prismatolaimidae and Tripylidae under seven superfamilies Cephaloboidea, Rhabditoidea, 
Araeolaimoidea, Haliplectoidea, Cyatholaimoidea, Prismatolaimoidea and Tripyloidea which 
fiirther belong to six suborders Cephalobina, Rhabditina, Araeolaimina, Cyatholaimina, 
Tobrilina and Tripylina and four orders Rhabditida, Chromadorida, Araeolaimida and 
Triplonchida. 
A brief account of the species selected for the present study, is given hereunder. 
A. Order: Rhabditida (Orley, 1880) Chitwood, 1933 
1. Suborder: Cephalobina Andrassy, 1974 
Superfamily: Cephaloboidea Filipjev, 1934 
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Family: Cephalobidae Filipjev, 1934 
Subfamily: Cephalobinae Filipjev, 1934 
Genus: Eucephalobus Steiner, 1936 
Species: Eucephalobus oxyuroides (de Man, 1876) Steiner, 1936 
The present population is first report of E. oxyuroides from India that conforms well in 
morphological details to the earlier populations. E. oxyuroides has been observed to show 
distinct sexual dimorphism in the tail terminus, hence an emended diagnosis of the species has 
been proposed. 
DIAGNOSIS (EMENDED) 
Gonochoristic species showing sexual dimorphism in tail with terminal mucro present in 
males and indistinct in females. Body small-sized and slightly ventrally arcuate; lips conical 
with raised sensilla; cheilostom rod-shaped; metastegostom with a small dorsal tooth; female 
ovary with club-shaped distal end containing germ cells in cluster; vagina simple, anteriorly 
directed; ventral tail annules 28-33; males with laterally reflexed testis; club-shaped distal end 
having a cluster of germ cells; spicules slender with indistinct shoulder or ventral process and 
with four pairs of genital papillae. 
Species: Eucephalobus hooperi Marinari-Palmisano, 1967 
Eucephalobus hooperi Marinari-Palmisano, 1967 has been reported for the first time 
from India. The present population conforms well to E. hooperi Marinari-Palmisano, 1967 in 
most morphological and morphometric characteristics. The differences with E. oxyuroides 
(de Man, 1876) Steiner, 1936 have been enumerated by revising the diagnosis of species. 
DIAGNOSIS (EMENDED) 
Gonochoristic species. Body small-sized and usually C-shaped; lips conical with raised 
sensilla; cheilostom rod-shaped; metastegostom with a prominent dorsal tooth; stoma markedly 
angular at level of dorsal tooth; female ovary with a flexure and a cylindrical distal end 
containing germ cells in single row or alternately arranged; vagina thick-walled and 
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sclerotised, at right angle to main body axis; ventral tail annules 21-25, males having ventrally 
reflexed testis with cylindrical distal end containing single row of germ cells; spicules with 
rounded capitula, a distinct shoulder, ventral triangular process and five pairs of genital 
papillae. 
Subfamily: Acrobelinae Thome, 1937 
Genus: Acrobeles von Linstow, 1877 
Species: Acrobeles mariannae Andrassy, 1968 
The present population is the first report o^ Acrobeles mariannae Andrassy, 1968 from 
India. The present specimens confonn well to the species in most morphological details. 
However, few minor differences were noticed that can be attributed to intraspecific variations. 
The present specimens showed an anteriorly-placed secretory-excretory pore as a customary to 
the species, but the pore seems to be flanked by two thickened pieces. Some other differences 
in the present population include: a narrower body at pharyngeal end (2.2-2.3 times vs 1.8-2.0 
times labial diam.), smaller labial probolae (10-11 |xm vs 13-14 \m\), and greater number of 
ventral tail annules (24-27 vs 15-23 as reported in^^. mariannae apiid Andrassy, 1984). 
Genus: Cervidellus Thome, 1937 
Species: Cervidellus capraeolus (De Ley, Geraert & Coomans, 1990) 
Bostrom & De Ley, 1996 
Besides forming the first report, the present population confonns well to Cervidellus 
capraeolus (De Ley, Geraert & Coomans, 1990) Bostrom & De Ley, 1996 except few minor 
differences viz., narrower cuticular annules (1.5 ^m vs 1.9-2.2 |im); shorter labial probolae (5-6 
^m vs 6-10 ixm); posteriorly located secretory-excretory pore (at 30-34 vs 24-26 annuli from 
anterior end); presence {vs absence) of post-uterine sac and indistinct phasmids {vs phasmids at 
about one fourth to one third of tail length in C. capraeolus apud Bostrom, 2000). 
Genus: Chiloplacus Thome, 1937 
Species: Chiloplacus tenuis Rashid & Heyiis, 1990 
The population forms the first report of Chiloplacus tenuis Rashid & Heyns, 1990 from 
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India. The minor differences observed in the present population are: relatively smaller 'a' 
(21.8-26.5 V5 25.0-42.5) value compared to that given in the original description and smaller 
post-uterine sac (2.1-2.9 vs 3.9-4.6 body diam. in C. tenuis apud Abolafia & Peiia-Santiago, 
2003). 
Genus: Nothacrobeles Allen & Noffsinger, 1971 
Species: Nothacrobeles dissimilis sp. n. 
Nothacrobeles dissimilis sp. n. is characterised by smaller females and larger males having 
transversely annulated and punctated cuticle without longitudinal lines; bifurcated labial 
probolae with divergent prongs each having 5-6 similar outer and 4-5 irmer tines with anterior 
most dissimilar and longer; lips in doublets separated by deep primary cephalic axils having 
long attenuated anterior margins and bearing two guard processes in centre; post-uterine sac 
smaller than corresponding body diam.; tail conoid with 17-19 ventral cuticular aimules; males 
having spicules with hook-shaped, narrow capitula and parallel dorsal and ventral walls; and 
eight pairs of genital papillae. 
Species: Nothacrobeles neospatulatus sp. n. 
Nothacrobeles neospatulatus sp. n. is characterised by females having small body with thin 
cuticle devoid of punctations and longitudinal lines; labial probolae low, shallow, spatulate 
with smooth margins having basal ridge; cephalic probolae with smooth margins, primary 
cephalic axils with central guard processes; pharyngeal coipus longer than isthmus; 19-25 ^m 
long spermatheca; post-uterine sac usually more than one coiTesponding body diam. long; 
female tail mucronate with 12-14 ventral amiules; males with ventrally arcuate spicules with 
slightly setoff capitula and vela; gubemaculum trough-shaped and six pairs of genital papillae. 
Genns: Stegelleta Thome, 1938 
Species: Stegelleta jaisalmerensis sp. n 
Stegelleta jaisalmerensis sp. n. is characterised by small-sized females, slightly cui-ved 
body; 10-12 longitudinal lines; continuous lip region; labial probolae bifurcate at 45-50 % from 
anterior end with secondary bifurcations; secretory-excretory pore close to corpus base; post-
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uterine sac about half of corresponding body diam.; tail with 13-17 ventral cuticular annules 
and absence of males. 
Genus: Zeldia Thome, 1937 
Species: Zeldia carita sp. n. 
Zeldia carita sp. n. is characterised by medium-sized females with smooth cuticle devoid of 
cuticular punctations; three lateral lines with outer ones crenate; labial probolae petal-shaped or 
lobe-like with a central concavity; cephalic probolae at primary cephalic axils with smooth 
margins and conical ends; cheilostom with two tooth-like processes; corpus distinctly wider 
than isthmus; ovary with a single flexure at its distal tip while extending beyond vulva; 
spermatheca greatly reduced; post-uterine sac smaller than corresponding body diam. and a 
conoid tail with 17-19 ventral cuticular annules. 
2. Suborder: Rhabditina Chitwood, 1933 
Superfamily: Rhabditoidea Orley, 1880 
Family: Rhabditidae Oriey, 1880 
Subfamily: Mesorhabditinae Andrassy, 1976 
Genus: jBMr«7/a Andrassy, 1976 
Species: Bursilla quadripapillata sp. n. 
Bursilla quadripapillata sp. n. is characterised by gonochoristic individuals having small 
sized-body; transversely annulated, thin cuticle with five lateral lines; setoff lip region; 
rounded, distinctly separate lips each with setose sensilla; swollen pharyngeal corpus with very 
faint transverse ridges in lumen; absence of post-uterine sac; males with cephalated, slender, 
straight distally-flised spicules; trough-shaped gubemaculum; rudimentary bursa and four pairs 
of genital papillae. 
Genus: Cruznema Artigas, 1927 
Species: Cruznema tripartitum (Linstow, 1906)Zullini, 1982 
C. tripartitum (Linstow, 1906) ZuUini, 1982 is a cosmopolitan species with a wide range of 
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morphometric values. Therefore, no significant difference in linear as well as allometric values 
could be observed in the present population from the earlier described populations. 
B. Order: Araeolaimida De Coninck & Schuurmans Stekhoven, 1933 
3. Suborder: Araeolaimina De Coninck & Schuurmans Stekhoven, 1933 
Superfamily: Araeolaimoidea De Coninck & Schuurmans Stekhoven, 1933 
Family: Cylindrolaimidae Micoletzky, 1922 
Subfamily: Cylindrolaiminae Micoletzky, 1922 
Genus: Cylindrolaimus de Man, 1880 
Species: Cylindrolaimus opacus sp. n. 
Cylindrolaimus opacus sp. n. is characterised by females having small body; transversely 
aimulated cuticle with indistinct lateral fields; presence of crystalloids and glandular bodies; 
outer labial sensilla small setose; stoma 3.0-3.5 labial diam. long; a pair of oblique muscle 
bands attached to anterior stoma; cylindrical pharynx with expanded basal part; cardia non 
glandular; intestinal sleeve sun^ounding basal pharyngeal part, female reproductive system with 
asymmetric ovaries, uterus without eggs; vagina with thickened, heavily sclerotised walls and 
absence of males. 
Superfamily: Haliplectoidea Chitwood, 1951 
Family: Rhabdolaimidae Chitwood, 1951 
Subfamily: Rhabdolaiminae Chitwood, 1951 
Genus: Mediolaimus gen. n. 
Diagnosis. Cuticle finely amiulated. Lip sensilla papillifonn. Amphidial apertures transverse 
slit-like. Stoma tubular, with small cheilo- and gymnostom and long sclerotised tubular 
stegostom. Three teeth at anterior edge of stegostom. Dorsal tooth equal or slightly larger than 
sub ventral teeth. Pharynx cylindrical with an expanded basal bulb having thickened valve 
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plates. Cardia small. Rectum short. Female reproductive system amphidelphic; ovaries 
outstretched. Tail elongate-conoid with hemispherical terminus without a pointed mucro. 
Caudal glands obscure, spiimeret absent. 
Species: Mediolaimus obtusicaudatus gen. n. sp. n. 
The new species is characterised by females having very small body, finely annulated thin 
cuticle, absence of somatic setae and longitudinal lines; indiscernible labial and cephalic 
sensilla, moderately cuticularised stoma with three equal-sized teeth at same level; pyriform 
basal bulb with moderately thickened valve plates; didelphic reproductive system having 
outstretched ovaries, tail terminus smooth hemispherical without any conical spinneret or 
papilla and caudal glands inconspicuous. 
Species: Mediolaimus clarus gen. n. sp. n. 
The new species is characterised by females having very small body, finely armulated thin 
cuticle, absence of somatic setae and longitudinal lines; indiscernible labial and cephalic 
sensilla, moderately cuticularised stoma with a prominent, relatively larger dorsal tooth and 
two fine subventral teeth at same level; pyriform basal bulb with thickened valve plates; 
didelphic reproductive system with outstretched ovaries, tail terminus smooth hemispherical 
with three terminal papilla and caudal glands inconspicuous. 
C. Order: Chromadorida Chitwood, 1933 
4. Suborder: Cyatholaimina De Coninck, 1965 
Superfamily: Cyatholaimoidea Filipjev, 1918 
Family: Cyatholaimidae Filipjev, 1918 
Subfamily: Cyatholaiminae Filipjev, 1918 
G^nvL^: AchromadoraCohh, 1913 
Species: Achromadora careoseta sp. n. 
Achromadora careoseta sp. n. is characterised by medium-sized females lacking somatic 
setae; having transversely annulated, single cuticle with prominent dot-like punctations; 
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amphids 35-40% of corresponding body diam., located at middle to posterior half of stoma; 
dorsal tooth large at posterior to middle level of stoma; posterior genital branch larger than 
anterior; uterus usually accommodating two eggs; vagina small, thick-walled; vulval lips 
slightly elevated; large pre-rectum and absence of male. 
Species: Achromadora angulosa sp. n. 
Achromadora angulosa sp. n. is characterised by a smaller body; transversely aimulated 
double cuticle with very faint dot-like punctations; sparse somatic setae; spacious stoma with a 
large dorsal and two smaller subventral teeth; reduced posterior female gonad, absence of 
intra-uterine eggs; pre-rectum 1.6-2.0 times longer than rectum; males with ventrally curved 
angular spicules and three pre-cloacal supplements. 
Species: Achromadora subcorrugata sp. n. 
Achromadora subcorrugata sp. n. is characterised by gonochoristic individuals having 
small-sized body; single transversely aimulated and punctated cuticle, prominently annulated 
subcuticle; larger amphids at mid-stoma level; funnel-shaped, angular, compact stoma with a 
large dorsal and two smaller subventral teeth; pharyngeal bulb without thickened lumen; 
anterior genital branch larger than posterior one; pre-rectum very large, broad, clearly 
differentiated from rectum; male with cepalated spicules with globular capitula and very faint 
three pre-cloacal supplements. 
D. Order: Triplonchida Cobb, 1920 
5. Suborder: Tobrilina Tsalolikhin, 1976 
Superfamilies Prismatolaimoidea Micoletzky, 1922 
Family: Prismatolaimidae Micoletzky, 1922 
Subfamily: Prismatolaiminae Micoletzky, 1922 
Genus: Prismatolaimus de Man, 1880 
Species: Prismatolaimus neolacustris sp. n. 
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Prismatolaimus neolacustris sp. n. is characterised by females having small and slender 
body with crystalloids; distinct somatic setae with 5-6 in cervical and 6 in tail region; stomal 
chamber sclerotised, 1.5-2.0 times longer than wide, with a dorsal tooth and no subventral teeth 
or denticulate ridge; amphids located at 2.4-2.6 stomal length from anterior end; small post-
uterine sac and absence of male. 
6. Suborder: Tripylina de Man, 1876 
Superfamily: Tripyloidea de Man, 1876 
Family: Tripylidae de Man, 1876 
Subfamily: Tripylinae de Man, 1876 
Genus: 7></jy/ma Brzeski, 1963 
Species: Tripylina librodonta sp. n. 
Tripylina librodonta sp. n. is characterised by females having medium-sized robust body; 
smooth cuticle; continuous lip region; six longer labial and four shorter cephalic setae in a 
single whorl at 6-7 \im from anterior end; stoma with a larger armed and a smaller unarmed 
pocket; dorsal tooth relatively robust than subventrals, at about same level; secretory-excretory 
pore obscure; pseudocoelomocytes fusiform; simple noncuticularised vagina and absence of 
males. 
Species: Tripylina cellinopia sp. n. 
Tripylina cellinopia sp. n. is characterised by females having glandular hypodermis; 
conical, elevated lip region with asymmetrical oral aperture; outer labial setae about one labial 
diam. long; stoma with elongated pocket having thickened dorsal wall; dorsal tooth robust 
anterior to two smaller subventral teeth; absence of pseudocoelomocytes; presence of a 
rudimentary post-uterine sac occasionally and absence of male. 
Species: Tripylina latihystera sp. n. 
Tripylina latihystera sp. n. is characterised by females having medium-sized body with thin 
smooth, cuticle; glandular hypodennis; presence of crystalloids; outer labial sensilla half of 
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labial diam. long; dorsal wall of stoma slightly thickened; subventral denticles minute, anterior 
to dorsal tooth; inconspicuous pseudocoelomocytes; presence of a conspicuously wide 
reproductive tract; refractive pieces associated with vagina and absence of male. 
Subfamily: Trischistomatinae Andrassy, 2007 
Genus: Trischistoma Cobb, 1913 
Species: Trischistoma longevulva sp. n. 
Trischistoma longevulva sp. n. is characterised by females having small and dorsally 
curved body; smooth, thin cuticle; continuous lip region; small outer labial and sub cephalic 
sensilla; relatively anteriorly placed dorsal tooth; indistinct amphids; mono-prodelphic gonad 
without post-uterine sac; a far posterior vulva and a small tail. 
Subfamily: Tobriliinae Andrassy, 1976 
Genus: Tobrilia Andrassy, 1967 
Species: Tobnlia paridentata sp. n. 
Tobrilia paridentata sp. n. is characterised by females having medium-sized body; smooth 
cuticle; slightly narrower lip region; six amalgamated lips with papilliform sensilla; oval-
shaped amphids at a level posterior to base of stoma; stoma with a prominent dorsal tooth and 
equal-sized subventral teeth; muscular cylindroid pharynx; secretory-excretory pore distinct, 
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